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Amino acid sequence of secreted ColoUpl protein 
(I) (SEQ ID NO: 1) 

TVAAGCPDQS PE LiQ PWN PGHDQDHHVH I GOGKTLLLIS S ATVYS I HI SEGGKLVl KDHD 
E P I VLRTRHI L I DNGGE L HAG S ALCP FqGNFT 1 1 IiYGRADSG I Q PDPYYGLKYI GVGKG 
GAL E LHGQKKLS WT F LN KTLHPGGMAEGGY FFERSWGHRGV I VHVT D P KS GTV I H SDRF 
D TYRS KKES ERL VQ YLNAVPDGR I LSVAVNDEGSRNLDDMARKAMTKLGS KH F LHLG FR 
HPWSFLTVKGNPSSSVEDHIEyHGHRGSAAARVPKLFQTEHGEYFNVSLSSEWVQDVEW 
TEWFDHDKVSQTKGGE KI SDLWKAH PGKI CNRP I D I QATTMDGVNIjS TE WYKKGQDYR 
F ACTiTDRGRACRS YRVRFLCGKPVRPKLTVT ILVTNVNST I LNTiEDNVQS WKPGD TL.V IAS 
TD Y SM YQAEE FQVLPCRS CAPNQ VKVAGKPMYLH IGEEI DGVDMRAEVGLLS RN I IVMG 
E^DKCYPYRNHICNFFDFDTFGGHlKFAlJSFKAAHLiEGT 

AGD VD ERGGYD PPT Y IRDL S I HHT F S RCVTVHG SNGLL I KD WGYNS LGKCFFT EDGPE 
ERNTFDH CLGL.IjVKSGT'LL PSDRDS KMCKM I TEDS YPG YI PKPRQD CNAVSTFWMANPN 
NNL INCAAAGSEETG FWF I FHHVPTG P SVGMYS PGYS EH I PLGKFYNNRAHSNYRAGM I 
IDNGVKTTEASAKDKRFPLSI ISARYSPHQDADPLKPREPAI I RHFI AYXNQDHGAWLR 
GGDVWLD S CRFADNGI GLTLAS GGTFPYDDGSKQEIKNS LFVGES GNVGT EMMDNRI WG 
P GGLDHS GRTLP I GQNFP I RG I Q LYDG P IN I QN CTFRKFVALEGRHTS ALAFRLNNAWQ 

scphnnvtgiafedvpitsrwfgepgpv^qldl^dktsvfhdvdgsvseypgsyiit 
kndnwlvrhpdcinvpdwrgaicsgcyaqmyiqayktsni«rmkiikndfpshplylega 

LTRSTHYQQ YQPVVTLQKG YTIKWDCTAPAELA I WL INFNKGDW I RVGLCYPRGTTFS I 
LSD VHNRL LKQT s KTGVFVRTLQMD kveq S YPGRSHYYWDEDSG LL FLKLKAQNEREKF 
AF C S MKGCERI KI KAIj I PKNAGVS DCTATAY PKPTERAVVDVFM PKKI, FGSQLKT KDHF 
LEVXMESSKQHFFHLWNDFAY IEVDGKKYPS SEDGIQVWIDGNQGRWSHTSFRKSII, 
QGI F WQLFNYVATI PDNS I VLMAS KGRYVSRGPWTKVLEKLGADRGLKLKEQMAFVGFK 
GS FRP I WVT LDTEDHKAKI FQVVP I FVVKKKKIi 
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Amino acid sequence of secreted ColoUpl protein 
(II) (SEQ ID NO: 2) ' ' 

AG CP DQ S P ELQ P WNPGHDQDHHVHI GQGKTL LLTS S ATVYS I H I S EGG KL V I KDHDE P I 
VLRTRHI LIDNGGELHAGSALCPFQGNFTI I LYGRADBGI QPDPYYGLKYIGVGKGGAL 
ELHGQKKLSWTFI^NKTLHPGGMAEGGYFFERSWGHRGVIVHVIDPKSGT^^ 
RS KKE S ERLVQYLNAVPDGRI LS VAVNDEGSRlfllJDDMARKAMTKLGSKHFLHLGFRHP W 
S FLTVKGNPSSS VEDHIEYHGHRGSAAARVFKI.FQTEHGEYFNVS LS SEWVQDVEWTEW 
FDHDKVSQTKGGEKI SDLWKAHPGKI CNRPIDI QATTMDGVNLSTEWYkKGQDYRFAC 
YDRGRACKSYRVRFLCGKPVRPKLTVT I DTNVNST I LNLEDNVQ S WKPGDTLVI AS TDY 
SMVQAEE FQVL PCRS CAPNQVKVAGKPMYLH IGEE I DGVDMRAEVGLIiSRNI I VMGEME 
DXCYPYRNHIOreFDFDTFGGHlKFAl^FKAAHLEGTELK^ 

VD ERGG YDP PT Y I RDLSI HHT F SRCVTVHGSNGLL IKDWGYNSLGHCF FTEDGP EERN 
T FDHCLGLLVKSGT'LLPSDFJDS KMCKM I TEDS YPGYI PKPRQDCNAVST FWMAN PKNlsTL 
IN CAAAG SEETG FWF I FHHV PTG P S VGMY S PGYS EHI PLGKFYNNRAHSNYRAGM I IDN 
GVKTTE AS AKDKRF FIiS 1 1 S ARYS PHODAD PLKPREPAI I RHF I AYKNQDHGAWLRGGD 
VWLDSCR F ADNG I G LTLASGGT F PYDDG S KQE I KNSL FVGE SGNVGTEMMDNR I WG PGG 
LDHS GRT L PI GQNFP I RG I QLYDGP INI QN CT FRKFVALEGRHTSALAFRLNNAWQS CP 
HNJTVT G I AFEDVP ITS RVF F GE PGP WFNQLDMDGDKT SVFHDVDGS V SKYPGSYLT KND 
NWLVRHPDCINVPDWRGAI CS G C YAQMY I QAYKT SNLRMKI I KNDFPSHPLYLEGALTR 
S THYQQYQPWTLQXGYT IHWDQTAFAELA1 WLINFNKGD WI RVG LCYPRGTTF S I LSD 
VHNRL LKQT S KTGVFVRTLQMD KVE QS Y PGRS HYYWDEDSGLIjFI,KLKAQNEREKF AF C 
SMKGCERIKI KAL I PKNAGVSDCTATAYPKFTERAWDVPMPKKLFGSQLKTKDHFLKV' 
KMES S KQHFFHLWNEFAY IEVDGKKYPSSEDGI QWVIDGNQGRWSHTS FRNSI LQGI 
P WQ L FNYVAT I PDNS I VLMASKGRYVS RGPWTRVLEKLGADRGLKLKEQMAFVGF KGS F 
RP I WVT LDTEDHKAKI FQWP I P VVKKKKL 



(57) Abstract: The disclosure provides, among other things, molecular markers for categorizing the neoplastic state of a patient, 
methods for using the molecular markers in diagnostic tests, nucleic acid and amino acid sequences related to the molecular mark- 
ers, reagents for detection of molecular markers, and methods for identifying candidate molecular markers in highly parallel gene 
expression data. 
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CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a continuation-in-part of U.S. Patent Application No. 
10/274,177, filed October 18, 2002, which is a continuation-in-part of U.S. Patent 
Application No. 10/229,345, filed August 26, 2002, and both of the aforementioned 
patent applications are incorporated herein by reference. 

FUNDING 

Work described herein was funded, in part, by grant number 1 U01 CA- 
88130-01 from the National Cancer Institute. The United States government has 
certain rights in the invention. 

BACKGROUND 

Colorectal cancer, also referred to herein as colon cancer, is the second leading 
cause of cancer mortality in the adult American population. An estimated 135,000 
new cases of colon cancer occur each year. Although many people die of colon 
cancer, early stage colon cancers are often treatable by surgical removal (resection) of 
the affected tissue. Surgical treatment can be combined with chemotherapeutic agents 
to achieve an even higher survival rate in certain colon cancers. However, the 
survival rate drops to 5% or less over five years in patients with metastatic (late stage) 
colon cancer. 

Effective screening and early identification of affected patients coupled with 
appropriate therapeutic intervention is proven to reduce the number of colon cancer 
mortalities. It is estimated that 74,000,000 older Americans would benefit from 
regular screening for colon cancer and precancerous colon adenomas (together, 
adenomas and colon cancers may be referred to as colon neoplasias). However, 
present systems for screening for colon neoplasia are inadequate. For example, the 
Fecal Occult Blood Test involves testing a stool sample from a patient for the 
presence of blood. This test is relatively simple and inexpensive, but it often fails to 
detect colon neoplasia (low sensitivity) and often even when blood is detected in the 
stool, a colon neoplasia is not present (low specificity). Flexible sigmoidoscopy 
involves the insertion of a short scope into the rectum to visually inspect the lower 
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third of the colon. Because the sigmoidoscope is relatively short, it is also a relatively 
uncomplicated diagnostic method. However, nearly half of all colon neoplasia occurs 
in t he u pper p ortions o f t he c olon t hat c an n ot be v iewed w ith t he s igmoidoscope. 
Colonoscopy, in which a scope is threaded through the entire length of the colon, 
provides a very reliable method of detecting colon neoplasia in a subject, but 
colonoscopy is costly, time consuming and requires sedation of the patient. 

Modern molecular biology has made it possible to identify proteins and 
nucleic acids that are specifically associated with certain physiological states. These 
molecular markers have revolutionized diagnostics for a variety of health conditions 
ranging from pregnancy to viral infections, such as HIV. 

Researchers generally identify molecular markers for a health condition by 
searching for genes and proteins that are expressed at different levels in one health 
condition versus another (e.g. in pregnant women versus women who are not 
pregnant). Traditional methods for pursuing this research, such as Northern blots and 
reverse transcriptase polymerase chain reaction, allow a researcher to study only a 
handful of potential molecular markers at a time. Microarrays, consisting of an 
ordered array of hundreds or thousands of probes for detection of hundreds or 
thousands of gene transcripts, allow researchers to gather data on many potential 
molecular markers in a single experiment. Researchers now face the challenge of 
sifting through large quantities of microarray-generated gene expression data to 
identify genes that may be of genuine use as molecular markers to distinguish 
different health conditions. 

Improved systems for identifying high quality candidate molecular markers in 
large volumes of gene expression data may help to unlock the power of such tools and 
increase the likelihood of identifying a molecular marker for important disease states, 
such as colon neoplasia. Effective molecular markers for colon neoplasia could 
potentially revolutionize the diagnosis, management and overall health impact of 
colon cancer. 

BRIEF SUMMARY 

This application is based at least in part on the selection of useful molecular 
markers of colon neoplasia. Colon neoplasia is a multi-stage process involving 
progression from normal healthy tissues to the development of pre-cancerous colon 
adenomas to more invasive stages of colon cancer such as the Dukes A and Dukes B 
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stages and finally to metastatic stages such as Dukes C and Dukes D stages of colon 
cancer. 

In one aspect, this application provides molecular markers that are useful in 
the detection or diagnosis of colon neoplasia. In certain embodiments, molecular 
markers described in the application are helpful in distinguishing normal subjects 
from those who are likely to develop colon neoplasia or are likely to harbor a colon 
adenoma. In other aspects the invention provides molecular markers that may be 
useful in distinguishing subjects who are either normal or precancerous from those 
who have colon cancer. In another embodiment, the application provides markers that 
help in staging the colon cancer in patients, hi still other embodiments the application 
contemplates the use of one or more of the molecular markers described herein for the 
detection, diagnosis, and staging of colon neoplasias. 

In one aspect the application provides a method of screening a subject for a 
condition associated with increased levels of one or more molecular markers that are 
indicative of colon neoplasia such as for example ColoUpl -ColoUp8 and osteopontin. 
In a preferred embodiment, the application provides a method for screening a subject 
for conditions associated with secreted markers such as ColoUpl or ColoUp2, by 
detecting in a biological sample an amount of ColoUpl or ColoUp2 and comparing 
the amount of ColoUpl and ColoUp2 found in the subject to one or more of the 
following: a predetermined standard, the amount of ColoUpl or ColoUp2 detected in 
a normal sample from the subject, the subject's historical baseline level of ColoUpl 
or ColoUp2, or the ColoUpl or ColoUp2 level detected in a different, normal subject 
(a control subject). Detection of a level of ColoUpl and ColoUp2 in the subject that 
is greater than that of the predetermined standard or that is increased from a subject's 
past baseline is indicative of a condition such as colon neoplasia. In certain aspects, 
an increase in the amount of ColoUpl or ColoUp2 as compared to the subject's 
historical baseline would be indicative of a new neoplasm, or progression of an 
existing neoplasm. Similarly, a decrease in the amount of ColoUpl or ColoUp2 as 
compared to the subject's historical baseline would be indicative of regression on an 
existing neoplasm 

In one aspect the molecular markers described herein are encoded by a nucleic 
acid sequence that is at least 90%, 95%, 98%, 99%, 99.3%, 99.5% or 99.7% identical 
to the nucleic acid sequence of SEQ ID Nos: 4-12, and more preferably to the nucleic 
acid sequences as set forth in SEQ ID Nos: 4-5. In another aspect, the application 
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provides markers that are encoded by a nucleic acid sequence that hybridizes under 
high stringency conditions to the nucleic acid sequences of SEQ ID Nos: 4-12, more 
preferably to the nucleic acid sequences as set forth in SEQ ID Nos: 4-5. 

In another aspect the application provides molecular markers that are 
diagnostic of colon neoplasia, said markers having an amino acid sequence that is at 
least 90%, 95%, 98%, 99%, 99.3%, 99.5% or 99.7% identical to the amino acid 
sequence as set forth in SEQ ID Nos: 1-3 or 13-20, more preferably the amino acid 
sequence as set forth in SEQ ID Nos: 3 and 14. 

In one aspect, the application provides methods for detecting secreted 
polypeptide forms of a ColoUpl - ColoUp8 polypeptide or osteopontin in biological 
samples. In other aspects, the application provides methods for imaging a colon 
neoplasm by targeting antibodies to any one of the markers ColoUpl through 
ColoUp8 described herein, and in preferred embodiments, the antibodies are targeted 
to ColoUp3. In certain aspects, the application provides methods for administering a 
imaging agent comprising a targeting moiety and an active moiety. The targeting 
moiety may be an antibody, F ab, F (Ab)2, a single chain antibody or other binding 
agent that i nteracts w ith an epitope specified by a p olypeptide s equence h aving an 
amino acid sequence as set forth in SEQ ID Nos: 1-3 and 13-20. The active moiety 
may be a radioactive agent, such as radioactive technetium, radioactive indium, or 
radioactive iodine. The imaging agent is administered in an amount effective for 
diagnostic use in a mammal such as a human and the localization and accumulation of 
the imaging agent is then detected. The localization and accumulation of the imaging 
agent may be detected by radioscintigraphy, nuclear magnetic resonance imaging, 
computed tomography or positron emission tomography. 

In a preferred embodiment, the application provides methods for detecting a 
polypeptide comprising an amino acid sequence as set forth in one of SEQ ID Nos: 1- 
3. As will be apparent to the skilled artisan, the molecular markers described herein 
may be detected in a number of ways such as by various assays, including antibody- 
based assays. Examples of antibody-based assays include immunoprecipitation 
assays, Western blots, radioimmunoassays or enzyme-linked immunosorbent assays 
(ELISAs). Molecular markers described herein may be detected by assays that do not 
employ an antibody, such as by methods employing two-dimensional gel 
electrophoresis, methods employing mass spectroscopy, methods employing suitable 
enzymatic activity assays, etc. In a preferred embodiment the application provides 
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methods for the detection of secreted markers such as ColoUpl or ColoUp2 
polypeptides in blood, blood fractions (such as blood serum or blood plasma), urine or 
stool samples. Increased levels of these markers may be associated with a number of 
conditions such as for example colon neoplasia, including colon adenomas, colon 
cancer, and metastatic colon cancer. In certain aspects the application provides 
methods including the detection of more than one marker that is indicative of colon 
neoplasia such as methods for detecting both ColoUpl and ColoUp2. In yet another 
aspect, combinations of the ColoUp markers may be useful, for instance, a 
combination of tests including testing biological samples for secreted markers such as 
ColoUpl or ColoUp2 in combination with testing for transmembrane markers such as 
ColoUpS as targets for imaging agents.. 

In yet another aspect, the application provides a method of determining 
whether a subject is likely to develop colon cancer or is more likely to harbor a 
precancerous colon adenoma by detecting the presence or absence of the molecular 
markers as set forth in SEQ ID Nos: 1-3. Detection of combinations of these markers 
is also helpful in staging the colon neoplasias. 

In yet another aspect, the application provides markers that are useful in 
distinguishing normal and precancerous subjects from those subjects having colon 
cancer. In certain embodiments, the application contemplates determining the levels 
of markers provided herein such as ColoUpl through ColoUp8 and osteopontin. In 
one aspect, markers such as ColoUp6 and osteopontin are helpful in distinguishing 
between the category of patients that are normal or have precancerous colon 
adenomas and the category of patients having colon cancer. In another aspect, the 
application provides detection of one or more of said markers in determining the 
stages of colon neoplasia. 

In certain aspect, the invention provides an immunoassay for determining the 
presence of any one of the polypeptides having an amino acid sequence as set forth in 
SEQ ID Nos: 1-3 and 13-20, more preferably any one of the polypeptides having an 
amino acid sequence as set forth in SEQ ID Nos: 1-3 in a biological sample. The 
method includes obtaining a biological sample and contacting the sample with an 
antibody specific for a polypeptide having an amino acid sequence as set forth in SEQ 
ID Nos: 1-3 and detecting the binding of the antibody. 

In some aspects, the application provides methods for the detection of a 
molecular marker in a biological sample such as blood, including blood fractions such 
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as serum or plasma. For instance, the blood sample obtained from a patient may be 
further processed such as by fractionation to obtain blood serum, and the serum may 
then be enriched for certain polypeptides. The serum so enriched is then contacted 
with an antibody that is reactive with an epitope of the desired marker polypeptide. 

In yet another embodiment, the application provides methods for determining 
the appropriate therapeutic protocol for a subject. For example detection of a colon 
neoplasia provides the treating physician valuable information in determining whether 
intensive or invasive protocols such as colonoscopy, surgery or chemotherapy would 
be needed for effective diagnosis or treatment. Such detection would be helpful not 
only for patients not previously diagnosed with colon neoplasia but also in those cases 
where a p atient h as p reviously r eceived o r i s c urrently r eceiving t herapy for c olon 
cancer, the presence or absence or a change in the level of the molecular markers set 
forth herein may be indicative that the subject is likely to have a relapse or a 
progressive, or a persistent colon cancer. 

In certain aspects, the application provides molecular markers of colon 
neoplasia such as ColoUpl through ColoUp8. In certain instances these markers are 
secreted proteins such as ColoUpl, ColoUp2 and osteopontin, and are useful for 
detecting and diagnosing colon neoplasia. In other aspects, these markers may be 
transmembrane proteins such as ColoUpS and may be useful as targets for imaging 
agents, e.g. as targets to label cells of a neoplasm. 

In one aspect, the application provides isolated, purified or recombinant 
polypeptides having an amino acid sequence that is at least 90%, 95% or 98-99% 
identical to an amino acid sequence as set forth in SEQ ID Nos: 1-3 or an amino acid 
sequence as set forth in SEQ ID Nos: 13-20. In a more preferred embodiment, the 
application provides an amino acid sequence that is at least 90%, 95%, 98-99%, 
99.3%), 99.5%) or 99.7% identical to the amino acid sequence as set forth in SEQ ID 
No: 3 or SEQ ID No: 14. The application also provides fusion proteins comprising 
the ColoUp proteins described herein fused to a heterologous protein. In certain 
embodiments, such polypeptides are useful, for example, for generating antibodies or 
for use in screening assays to identify candidate therapeutics. 

In other aspects the application provides for nucleic acid sequences encoding 
the polypeptides as set forth in SEQ ID Nos: 1-3 and 13-20. In one aspect the 
application provides nucleic acids comprising nucleic acid sequences that are at least 
90%, 95%, 98-99%, 99.3%>, 99.5% or 99.7% identical to the nucleic acid sequence in 
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SEQ ID Nos: 4-12, more preferably 4-5. Also contemplated herein are vectors 
comprising the nucleic acid sequences set forth in SEQ ID Nos: 4-12, more preferably 
SEQ ID Nos: 4-5, and host cells expressing the nucleic acid sequences. 

In another aspect, the application provides an antibody that interacts with an 
epitope s pecified byoneofSEQ IDNos: 1-3 a nd 13 -20 o r p ortions t hereof, m ore 
preferably SEQ ID Nos: 1-3 or portions thereof. In a preferred embodiment the 
antibody is useful for detecting colon adenomas and interacts with an epitope 
specified by one of SEQ ID Nos: 1-3. In certain aspects the application provides for 
generating such antibodies, including methods for generating monoclonal and 
polyclonal antibodies, as well as methods for generating other types of antibodies, hi 
other aspects, the application also provides a hybridoma cell line capable of producing 
an antibody that interacts with an epitope specified by SEQ ID Nos: 1-3 and 13-20, 
more preferably SEQ ID Nos: 1-3, or portions thereof In yet other embodiments, the 
antibody may be a single chain antibody. 

In yet other embodiments, the application provides a kit for detecting colon 
neoplasia in a biological sample, Such kits include one or more antibodies that are 
capable of interacting with an epitope specified by one of SEQ ID Nos: 1-3 and 13- 
20, more preferably with an epitope specified by one of SEQ ID Nos: 1-3. In more 
preferred embodiments, the antibodies may be detectably labeled, such as for example 
with an enzyme, a fluorescent substance, a chemiluminescent substance, a 
chromophore, a radioactive isotope or a complexing agent. 

In certain embodiments, the application provides the identity of ColoUpl and 
ColoUp2 polypeptides that are secreted into the serum in vivo, and that are secreted 
across the apical and basolateral cell surfaces in cultured intestinal cells. 
Accordingly, in certain embodiments, the application provides methods for detecting 
whether a subject to likely to have a colon neoplasia comprising: a) obtaining a 
biological sample from said subject; and b) detecting one or more polypeptides 
selected from among: one or more secreted ColoUpl polypeptides and one or more 
secreted ColoUp2 polypeptides, wherein the presence of said one or more 
polypeptides is indicative of colon neoplasia. 

In certain embodiments, a secreted ColoUp2 polypeptide is selected from 
among: a) a secreted polypeptide produced by the expression of a nucleic acid that is 
at 1 east 9 5% i dentical t o t he amino a cid s equence o f S EQ ID N o: 5 ; b ) a s ecreted 
polypeptide produced by the expression of a nucleic acid that is a naturally occurring 
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variant of SEQ ID No: 5; c) a secreted polypeptide produced by the expression of a 
nucleic acid that hybridizes under stringent conditions to a nucleic acid sequence of 
SEQ ID No: 5; d) a secreted polypeptide having a sequence that is at least 95% 
identical to the amino acid sequence of SEQ ID No: 3; and e) a secreted polypeptide 
having a sequence that is at least 95% identical to the amino acid sequence of SEQ ED 
No: 21. Optionally, the secreted ColoUp2 polypeptide is produced by the expression 
of a nucleic acid having the sequence of SEQ ID No: 5, and preferably the secreted 
ColoUp2 polypeptide is produced by the expression of a nucleic acid sequence that is 
at least 98%, 99% or 100% identical to the nucleic acid sequence of SEQ ID No: 5. 
In certain embodiments, the secreted ColoUp2 polypeptide has an amino acid 
sequence that is at least 98%, 99% or 100% identical to an amino acid sequence 
selected from among SEQ ID No: 3 and SEQ ID No:21. In certain embodiments, the 
secreted ColoUpl polypeptide is selected from among: a) a secreted polypeptide 
produced by the expression of a nucleic acid that is at least 95% identical to the amino 
acid sequence of SEQ ID No: 4; b) a secreted polypeptide produced by the expression 
of a nucleic acid that is a naturally occurring variant of SEQ ID No: 4; c) a secreted 
polypeptide produced by the expression of a nucleic acid that hybridizes under 
stringent conditions to a nucleic acid sequence of SEQ ID No: 4; d) a secreted 
polypeptide having a sequence that is at least 95% identical to the amino acid 
sequence of SEQ ID No: 1; and e) a secreted polypeptide having a sequence that is at 
least 95% identical to the amino acid sequence of SEQ ID No: 2. Optionally, the 
secreted ColoUpl polypeptide is produced by the expression of a nucleic acid having 
a sequence that is at least 95%, 98, 99% or 100% identical to the nucleic acid 
sequence of SEQ ID No: 4. Preferably, the secreted ColoUpl polypeptide has an 
amino acid sequence that is at least 95%, 98%, 99% or 100% identical to an amino 
acid sequence selected from among SEQ ID No: 1 and SEQ ID No:2. Optionally, for 
detection of basolaterally secreted ColoUpl or ColoUp2 polypeptides, the biological 
sample is a blood sample or a fraction derived from blood, such as serum, plasma, 
cells, or a fraction enriched for apically secreted ColoUpl or ColoUp2 polypeptide. 
Optionally, for detection of basolaterally secreted ColoUpl or ColoUp2 polypeptides, 
the biological sample is a urine sample or a fraction derived from urine. Optionally, 
for detection of apically secreted ColoUpl or ColoUp2 polypeptides, the biological 
sample is derived from the inner wall and/or lumen of the intestinal tract, such as 
intestinal mucous or other fluid, excreted stool and stool removed from within the 
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colon. In certain embodiments, the polypeptide is detected by an assay that employs 
an antibody, such as an immunoprecipitation assay, a Western blot, a 
radioimmunoassays or an enzyme-linked immunosorbent assay (ELISA). Optionally, 
an assay comprises contacting the biological sample with an antibody that interacts 
with a secreted ColoUpl polypeptide or a secreted ColoUp2 polypeptide. An 
antibody may, for example, interact with an epitope of an amino acid sequence 
selected from among: SEQ ID No: 1 and SEQ ID No: 2. An antibody may, for 
example, interact with an epitope of an amino acid sequence selected from among: 
SEQ ID No: 3 and SEQ ID No: 21. Optionally, the antibody is detectably labeled, 
such as with an enzyme, a fluorescent substance, a chemiluminescent substance, a 
chromophore, a radioactive isotope or a complexing agent. Optionally, the amount of 
at least one secreted ColoUpl polypeptide and/or at least one secreted ColoUp2 
polypeptide in the biological sample is compared to a predetermined standard (e.g., a 
known amount of purified ColoUpl or ColoUp2 polypeptide). Optionally, the 
amount of at least one secreted ColoUpl polypeptide and/or at least one secreted 
ColoUp2 polypeptide in the biological sample is compared to the subject's historical 
baseline. In certain embodiments, the presence of at least one secreted ColoUpl 
polypeptide and/or at 1 east o ne s ecreted C oloUp2 p olypeptide i s indicative that the 
subject is likely to harbor a colon adenoma or a colon cancer. hi certain 
embodiments, the presence of at least one secreted ColoUpl polypeptide and/or at 
least one secreted ColoUp2 polypeptide may be used in determining the therapeutic 
protocol to be administered to a subject having a colon neoplasia, and the subject may 
not have been previously diagnosed with colon cancer or the subject may have 
previously received or is currently receiving a therapy for colon cancer, wherein the 
presence o f a 1 1 east o ne s ecreted C oloUp 1 p olypeptide a nd/or a 1 1 east o ne s ecreted 
ColoUp2 polypeptide indicates that the subject is likely to have a relapse or a 
persistent or progressive colon cancer. The detection of said secreted polypeptide 
may indicate the presence of a variety of neoplasias in a subject, such as a colon 
adenoma, a colon cancer and a metastatic colon cancer. Optionally, a method 
involves detecting both at least one secreted ColoUpl polypeptide and at least one 
secreted ColoUp2 polypeptide in the biological sample. 

In certain embodiments, the application provides kits for detecting one or 
more molecular markers of colon neoplasia in a biological sample. A kit may 
comprise a) an antibody which interacts with an epitope of a secreted ColoUpl 
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polypeptide or a secreted ColoUp2 polypeptide; and b)instructions for use. 
Optionally, the antibody interacts with an epitope of a polypeptide selected from 
among: the polypeptide of SEQ ID No:l, the polypeptide of SEQ ID No:2, the 
polypeptide of SEQ ID No:3 and the polypeptide of SEQ ID No:2L Optionally, the 
antibody is detectably labeled. 

In certain embodiments, the application provides a novel purified polypeptide, 
which is a portion of ColoUp2 that is found in serum. Such a polypeptide may consist 
essentially of an amino acid sequence that is at least 95%, 98%, 99% or 100% 
identical to the sequence of SEQ ID No: 21. By "consisting essentially" is meant that 
there may be, in addition to the indicated amino acid sequence, a variety of 
modifications, such as phosphorylations, glycosylations, disulfide bonds, unusual or 
modified amino acids, etc. 

In certain embodiments, the application provides novel fusion proteins 
comprising a first polypeptide domain and a second polypeptide domain, wherein the 
first polypeptide domain consists essentially of an amino acid sequence that is at least 
95%, 98%, 99% or 100% identical to an amino acid sequence of SEQ ID No. 21. The 
second polypeptide domain may be a domain selected from the group consisting of: a 
detection domain, a purification domain and an antigenic domain. 

In certain embodiments, the application provides antibodies that bind 
specifically to a ColoUp2 polypeptide consisting essentially of the amino acid 
sequence of SEQ ID No: 21. The antibody may binds the ColoUp2 polypeptide with 
a dissociation constant of less than 10" 6 M, 10" 7 M, 10* 8 M or 10' 9 M. The antibody may 
be essentially any type of antibody, including polyclonal, monoclonal, and single 
chain antibodies, or other fragments. For diagnostic use, there may be little benefit to 
having a humanized antibody, however, humanized antibodies are highly desirable for 
therapeutic uses. Preferably, a diagnostic antibody is effective for detecting the 
ColoUp2 polypeptide in a biological sample, such as a blood, stool or urine sample, or 
a fraction thereof. Optionally, the antibody i s e ffective f or d etecting t he C oloUp2 
polypeptide in a sample comprising cells from a colon neoplasia. The application 
further provides methods for making such antibodies in a variety of ways. For 
example, a monoclonal antibody may be produced in a method comprising: (a) 
administering to a mouse an amount of an immunogenic composition comprising the 
ColoUp2 polypeptide effective to stimulate a detectable immune response; (b) 
obtaining antibody-producing cells from the mouse and fusing the antibody- 
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producing cells with myeloma cells to obtain antibody-producing hybridomas; (c) 
testing the antibody-producing hybridomas to identify a preferred hybridoma, wherein 
the preferred hybridoma is a hybridoma that produces a monocolonal antibody that 
binds specifically to the ColoUp2 polypeptide; (d) culturing the preferred hybridoma 
cell culture that produces the monoclonal antibody that binds specifically to the 
ColoUp2 polypeptide; and (e) obtaining the monoclonal antibody that binds 
specifically to the ColoUp2 polypeptide from the cell culture. Optionally, the 
antibody-producing hybridomas comprises testing whether the antibody-producing 
hybridomas produce an antibody that binds to the ColoUp2 polypeptide in an assay 
selected from the group consisting of: an enzyme-linked immunosorbent assay, a Bia- 
core assay and an immunoprecipitation assay. 

The embodiments and practices of the present invention, other embodiments, 
and their features and characteristics, will be apparent from the description, figures 
and claims that follow, with all of the claims hereby being incorporated by this 
reference into this Summary. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows the amino acid sequences (SEQ ID NOs: 1 and 2) of secreted 
ColoUpl protein. A. An N-terminal signal peptide is cleaved between amino acids 30- 
31 of the full-length ColoUpl protein; B. An N-terminal signal peptide is cleaved 
between amino acids 33-34 of the full-length ColoUpl protein. 

Figure 2 shows the amino acid sequence (SEQ ED NO: 3) of secreted ColoUp2 
protein. 

Figure 3 shows the nucleic acid sequence (SEQ ID NO: 4) of ColoUpl. 
Figure 4 shows the nucleic acid sequence (SEQ ID NO: 5) of ColoUp2. 
Figure 5 shows the nucleic acid sequence (SEQ ID NO: 6) of Osteopontin. 
Figure 6 shows the nucleic acid sequence (SEQ ID NO: 7) of ColoUp3. 
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Figure 7 shows the nucleic acid sequence (SEQ ID NO: 8) of ColoUp4. 

Figure 8 shows the nucleic acid sequence (SEQ ID NO: 9) of ColoUpS. 

Figure 9 shows the nucleic acid sequence (SEQ ID NO: 10) of ColoUp6. 

Figure 10 shows the nucleic acid sequence (SEQ ID NO: 1 1) of ColoUp?. 

Figure 11 shows the nucleic acid sequence (SEQ ID NO: 12) of ColoUp8. 

Figure 12 shows the amino acid sequence (SEQ ID NO: 13) of full-length ColoUpl 
protein. 

Figure 13 shows the amino acid sequence (SEQ ID NO: 14) of full-length ColoUp2 
protein. 

Figure 14 shows the amino acid sequence (SEQ ID NO: 15) of full-length 
Osteopontin protein. 

Figure 15 shows the amino acid sequence (SEQ ID NO: 16) of full-length ColoUp3 
protein. 

Figure 16 shows the amino acid sequence (SEQ ID NO: 17) of full-length ColoUp4 
protein. 

Figure 17 shows the amino acid sequence (SEQ ID NO: 18) of full-length ColoUpS 
protein. 

Figure 18 shows the amino acid sequence (SEQ ID NO: 19) of full-length ColoUp6 
protein. 

Figure 19 shows the amino acid sequence (SEQ ID NO: 20) of full-length ColoUp8 
protein. 
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Figure 20 is a graphical display of ColoUpl expression levels measured by micro- 
array profiling in different samples. A. In normal colon epithelial strips, normal liver, 
and colonic muscle; B. In premalignant colon adenomas as well as in colon cancers of 
Dukes stages B, Dukes stage C, and Duke stages D; C. In colon cancer liver 
metastasis; D. In colon cancer cell lines, colon cancer xenografts grown in athymic 
mice, MSI cell lines, and V330 cell lines treated with TGFp. 

Figure 21 is a graphical display of ColoUp2 expression levels measured by micro- 
array profiling in different samples. A. In normal colon epithelial strips, normal liver, 
and colonic muscle; B. In premalignant colon adenomas as well as in colon cancers of 
Dukes stages B, Dukes stage C, and Duke stages D; C. In colon cancer liver 
metastasis; D. In colon cancer cell lines, colon cancer xenografts grown in athymic 
mice, MSI cell lines, and V330 cell lines treated with TGFp. 

Figure 22 is a graphical display of Osteopontin expression levels measured by micro- 
array profiling in different samples. A. In normal colon epithelial strips, normal liver, 
and colonic muscle; B. In premalignant colon adenomas as well as in colon cancers of 
Dukes stages B, Dukes stage C, and Duke stages D; C. In colon cancer liver 
metastasis; D. In colon cancer cell lines, colon cancer xenografts grown in athymic 
mice, MSI cell lines, and V330 cell lines treated with TGFp. 

Figure 23 is a graphical display of ColoUp3 expression levels measured by micro- 
array profiling in different samples. A. In normal colon epithelial strips, normal liver, 
and colonic muscle; B. In premalignant colon adenomas as well as in colon cancers of 
Dukes stages B, Dukes stage C, and Duke stages D; C. In colon cancer liver 
metastasis; D. In colon cancer cell lines, colon cancer xenografts grown in athymic 
mice, MSI cell lines, and V330 cell lines treated with TGFp. 

Figure 24 is a graphical display of ColoUp4 expression levels measured by micro- 
array profiling in different samples. A. In normal colon epithelial strips, normal liver, 
and colonic muscle; B. In premalignant colon adenomas as well as in colon cancers of 
Dukes stages B, Dukes stage C, and Duke stages D; C. In colon cancer liver 
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metastasis; D. In colon cancer cell lines, colon cancer xenografts grown in athymic 
mice, MSI cell lines, and V330 cell lines treated with TGFp. 



Figure 25 is a graphical display of ColoUpS expression levels measured by micro- 
array profiling in different samples. A. In normal colon epithelial strips, normal liver, 
and colonic muscle; B. In premalignant colon adenomas as well as in colon cancers of 
Dukes stages B, Dukes stage C, and Duke stages D; C. In colon cancer liver 
metastasis; D. In colon cancer cell lines, colon cancer xenografts grown in athymic 
mice, MSI cell lines, and V330 cell lines treated with TGFp. 

Figure 26 is a graphical display of ColoUp6 expression levels measured by micro- 
array profiling in different samples. A- In normal colon epithelial strips, normal liver, 
and colonic muscle; B. In premalignant colon adenomas as well as in colon cancers of 
Dukes stages B, Dukes stage C, and Duke stages D; C. In colon cancer liver 
metastasis; D. In colon cancer cell lines, colon cancer xenografts grown in athymic 
mice, MSI cell lines, and V330 cell lines treated with TGFp. 

Figure 27 is a graphical display of ColoUp? expression levels measured by micro- 
array profiling in different samples. A. In normal colon epithelial strips, normal liver, 
and colonic muscle; B. In premalignant colon adenomas as well as in colon cancers of 
Dukes stages B, Dukes stage C, and Duke stages D; C. In colon cancer liver 
metastasis; D. In colon cancer cell lines, colon cancer xenografts grown in athymic 
mice, MSI cell lines, and V330 cell lines treated with TGFp. 

Figure 28 is a graphical display of ColoUp8 expression levels measured by micro- 
array profiling in different samples. A. In normal colon epithelial strips, normal liver, 
and colonic muscle; B. In premalignant colon adenomas as well as in colon cancers of 
Dukes stages B, Dukes stage C, and Duke stages D; C. In colon cancer liver 
metastasis; D. In colon cancer cell lines, colon cancer xenografts grown in athymic 
mice, MSI cell lines, and V330 cell lines treated with TGFp. 

Figure 29 shows northern blot analysis of ColoUp 1 mRNA levels in normal colon 
tissues and colon cancer cell lines or tissues. A. In normal colon tissue samples and a 
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group of colon cancer cell lines; B. and C. In normal colon tissues and colon 
neoplasms from 15 individuals with colon cancers and one individual with a colon 
adenoma. 

Figure 30 shows detection of T7 epitope-tagged ColoUpl protein levels in 
transfected FET cells and Vaco400 cells. A. Secretion of epitope-tagged ColoUpl 
protein in V400 cell growth media by Western blot ("T" are transfectants with an 
epitope tagged ColoUpl expression vector; "C" are transfectants with an empty 
control vector); B. Expression of T7 epitope-tagged ColoUpl protein in transfected 
FET cells and V400 cells by Western blot (left panel), and secretion of epitope-tagged 
ColoUpl protein in growth media by serial immunoprecipitation and Western blot 
(right panel)(Cell extract amounts loaded: 

FET = 75 mg/well; V400 = 31.1 mg/well; Volume of media used for immuno- 
precipitation = 1 ml of 20 ml). 

Figure 31 shows northern blot analysis of ColoUp2 mRNA levels in normal colon 
tissue samples and a group of colon cancer cell lines (top panel). The bottom panel 
shows the ethidium bromide stained gel corresponding to the blot. 

Figure 32 shows detection of V5 epitope-tagged ColoUp2 protein levels in 
transfected SW480 cells and Vaco400 cells (24 hours and 48 hours after trnasfection). 
Expression of epitope-tagged ColoUp2 protein in transfected cells by Western blot 
(right panel), and secretion of epitope-tagged ColoUp2 protein in growth media by 
serial immunoprecipitation and Western blot (left panel). 

Figure 33 shows two northern blot analysis of ColoUp5 mRNA levels in normal 
colon tissues and a group of colon cancer cell lines (top panels). The bottom panels 
show the ethidium bromide stained gel corresponding to the blot. 

Figure 34 illustrates an alignment of the human, mouse, and rat ColoUp5 (FoxQl) 
amino acid sequences. 

Figure 35 illustrates an alignment of the human, mouse, and rat ColoUp5 (FoxQl) 
nucleic acid sequences. 
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Figure 36 shows a western blot of V5 tagged ColoUp2 protein detected by anti-V5 
antibody. Lane 1: media supernate from SW480 colon cancer cells transfected with 
an empty expression vector. Lane 2: media supernate from ColoUp2-V5 expressing 
cells. Lane 3 : size markers. Lane 4 shows assay of serum from a mouse xenografted 
with control SW480 cells corresponding to lane 1. Lanes 5 and 6 show detection of 
circulating ColoUp2 proteins in blood from two mice bearing human colon cancer 
xenografts from ColoUp2-V5 expressing SW480 colon cells shown in lane 2. 
ColoUp2 is secreted as an 85KD and a companion 55KD size protein. 

Figure 37 shows a western blot with anti-V5 antibody of V5 tagged ColoUpl protein. 
Lane 1: media supernate from SW480 colon cancer cells transfected with an empty 
expression vector. Lane 2: media supernate from ColoUpl -V5 expressing SW480 
cells. Lane 3 shows assay of serum from a mouse xenografted with control SW480 
cells corresponding to lane 1. Lanes 4 shows detection of circulating ColoUpl 
proteins in blood from a mouse bearing tumor xenografts from ColoUpl -V5 
expressing SW480 cells shown in lane 2. Lane 5 : size markers. 

Figure 38 shows, in the upper panel, the purification of ColoUp2 protein. Shown is a 
Coomassie blue staining of 250ng (lane 2a) and 500ng (lane 3a) of a purified 
ColoUp2 protein preparation. Size markers are in lane la. In the lower panel is 
shown a Coomassie blue stained gel showing purification of His-tagged ColoUpl 
protein on Ni-NTA beads. Lane 1 imarkers, Lane 2 media from mock transfected 
cells, Lane 3 purification of media from ColoUpl transfected cells. Clearly shown is 
purification to homogeneity of the 180kd ColoUp protein. 

Figure 39 shows, in the top panel, detection on an anti-V5 western of V5~tagged 
ColoUp2 protein. Lane 1: media from mock transfected Caco2 cells. Lane 2: 
detection of secreted ColoUp2 protein from transiently transfected Caco2 cells grown 
in standard culture dishes. Seen are the typical 85KD and 55KD secreted bands (the 
lane is heavily overloaded and minor degradation products are also visualized). Lane 
3: molecular weight markers. Lanes 4-7:/ detection of ColoUp2 secreted into the 
basolateral compartment (lower chamber) of transiently transfected Caco2 grown as a 
monolayer on a transwell filter. Lanes 9-12 show the general absence of ColoUp2 in 
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the corresponding apical apical compartment, with the exception of the 48 hour time 
point. The table shows the electrical resistance and transfection efficiency (gfp 
expression) measured at each time point. A dip in the electrical resistance at 48 hours 
suggests some leakiness of the monolayer at that time point. 

Figure 40: Top panel shows detection on anti-V5 western of V5-tagged ColoUpl 
protein. Control lane shows detection of purified recombinant ColoUpl. Identical 
bands are seen in media harvested on days 1-4 (lanes D1-D4) from both apical and 
basolateral compartments. The table shows the electrical resistance and transfection 
efficiency (gfp expression) measured at each time point. 

Figure 41 shows the amino acid sequence of the approximately 55 kDa C-terminal 
fragment of ColoUp2 that is a prominent secreted and serum form of ColoUp2. 



DETAILED DESCRIPTION 
1. Definitions: 

For convenience, certain terms employed in the specification, examples, and 
appended claims are collected here. Unless defined otherwise, all technical and 
scientific terms used herein have the same meaning as commonly understood by one 
of ordinary skill in the art to which this invention belongs. 

The articles "a" and "an" are used herein to refer to one or to more than one 
(i.e., to at least one) of the grammatical object of the article. By way of example, "an 
element" means one element or more than one element. 

The terms "adenoma", "colon adenoma" and "polyp" are used herein to 
describe any precancerous neoplasia of the colon. 

The term "antibody" as used herein is intended to include whole antibodies, 
e.g., of any isotype (IgG, IgA, IgM, IgE, etc), and includes fragments thereof which 
are also specifically reactive with a vertebrate, e.g., mammalian, protein. Antibodies 
can be fragmented using conventional techniques and the fragments screened for 
utility and/or interaction with a specific epitope of interest. Thus, the term includes 
segments of proteolytically-cleaved or recombinantly-prepared portions of an 
antibody molecule that are capable of selectively reacting with a certain protein. Non- 
limiting examples of such proteolytic and/or recombinant fragments include Fab, 
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F(ab')2, Fab 1 , Fv, and single chain antibodies (scFv) containing a V[L] and/or V[H] 
domain joined by a peptide linker. The scFv f s may be covalently or non-covalently 
linked to form antibodies having two or more binding sites. The term antibody also 
includes polyclonal, monoclonal, or other purified preparations of antibodies and 
recombinant antibodies. 

The term "colon" as used herein is intended to encompass the right colon 
(including the cecum), the transverse colon, the left colon and the rectum. 

The terms "colorectal cancer" and "colon cancer" are used interchangeably 
herein to refer to any cancerous neoplasia of the colon (including the rectum, as 
defined above). 

The term "ColoUpX" (e.g. ColoUpl, ColoUp2...ColoUp8) is used to refer to 
a nucleic acid encoding a ColoUp protein or a ColoUp protein itself, as well as 
distinguishable fragments of such nucleic acids and proteins, longer nucleic acids and 
polypeptides that comprise distinguishable fragments or full length nucleic acids or 
polypeptides, and variants thereof Variants include polypeptides that are at least 90% 
identical to the relevant human ColoUp SEQ ID Nos. referred to in the application, 
and nucleic acids encoding such variant polypeptides. In addition, variants include 
different post-translational modifications, such as glycosylations, methylations, etc. 
Particularly preferred variants include any naturally occurring variants, such as allelic 
differences, mutations that occur in a neoplasia and secreted or processed forms. The 
terms "variants" and "fragments" are overlapping. 

As used herein, the phrase "gene expression" or "protein expression" includes 
any information pertaining to the amount of gene transcript or protein p resent in a 
sample, as well as information about the rate at which genes or proteins are produced 
or are accumulating or being degraded (eg. reporter gene data, data from nuclear 
runoff experiments, pulse-chase data etc.). Certain kinds of data might be viewed as 
relating to both gene and protein expression. For example, protein levels in a cell are 
reflective of the level of protein as well as the level of transcription, and such data is 
intended to be included by the phrase "gene or protein expression information". Such 
information may be given in the form of amounts per cell, amounts relative to a 
control gene or protein, in unitless measures, etc.; the term "information" is not to be 
limited to any particular means of representation and is intended to mean any 
representation that provides relevant information. The term "expression levels" refers 
to a quantity reflected in or derivable from the gene or protein expression data, 
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whether the data is directed to gene transcript accumulation or protein accumulation 
or protein synthesis rates, etc. 

The term "detection" is used herein to refer to any process of observing a 
marker, i n a b iological s ample, w hether o r n ot the m arker i s actually d etected. In 
other w ords, the act o f probing a s ample for a marker is a" detection" even i f the 
marker is determined to be not present or below the level of sensitivity. Detection 
may be a quantitative, semi-quantitative or non-quantitative observation. 

The terms "healthy", "normal" and "non-neoplastic" are used interchangeably 
herein to refer to a subject or particular cell or tissue that is devoid (at least to the limit 
of detection) of a disease condition, such as a neoplasia, that is associated with 
increased expression of a ColoUp gene. These terms are often used herein in 
reference to tissues and cells of the colon. Thus, for the purposes of this application, a 
patient with severe heart disease but lacking a ColoUp-associated disease would be 
termed "healthy". 

The term "including" is used herein to mean, and is used interchangeably with, 
the phrase "including but not limited to". 

As used herein, the term "nucleic acid" refers to polynucleotides such as 
deoxyribonucleic acid (DNA), and, where appropriate, ribonucleic acid (RNA). The 
term should also be understood to include analogs of either RNA or DNA made from 
nucleotide analogs, and, as applicable to the embodiment being described, single- 
stranded (such as sense or antisense) and double-stranded polynucleotides. 

The term "or" is used herein to mean, and is used interchangeably with, the 
term "and/or", unless context clearly indicates otherwise. 

The term "percent identical" refers to sequence identity between two amino 
acid sequences or between two nucleotide sequences. Identity can each be 
determined by comparing a position in each sequence which may be aligned for 
purposes of comparison. When an equivalent position in the compared sequences is 
occupied by the same base or amino acid, then the molecules are identical at that 
position; when the equivalent site occupied by the same or a similar amino acid 
residue (e.g., similar in steric and/or electronic nature), then the molecules can be 
referred to as homologous (similar) at that position. Expression as a percentage of 
homology/similarity or identity refers to a function of the number of identical or 
similar amino acids at positions shared by the compared sequences. Various 
alignment algorithms and/or programs may be used, including FASTA, BLAST or 
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ENTREZ. FASTA and BLAST are available as a part of the GCG sequence analysis 
package (University of Wisconsin, Madison, Wis.), and can be used with, e.g., default 
settings. ENTREZ is available through the National Center for Biotechnology 
Information, National L ibrary of Medicine, National Institutes of Health, Bethesda, 
Md. In one embodiment, the percent identity of two sequences can be determined by 
the GCG program with a gap weight of 1, e.g., each amino acid gap is weighted as if 
it were a single amino acid or nucleotide mismatch between the two sequences. 
The terms "polypeptide" and "protein" are used interchangeably herein. 
The term "purified protein" refers to a preparation of a protein or proteins 
which are preferably isolated from, or otherwise substantially free of, other proteins 
normally associated with the protein(s) in a cell or cell lysate. The term "substantially 
free of other cellular proteins" (also referred to herein as "substantially free of other 
contaminating proteins") is defined as encompassing individual preparations of each 
of the component proteins comprising less than 20% (by dry weight) contaminating 
protein, and preferably comprises less than 5% contaminating protein. Functional 
forms of each of the component proteins can be prepared as purified preparations by 
using a cloned gene as described in the attached examples. By "purified", it is meant, 
when referring to component protein preparations used to generate a reconstituted 
protein mixture, that the indicated molecule is present in the substantial absence of 
other biological macromolecules, such as other proteins (particularly other p roteins 
which may substantially mask, diminish, confuse or alter the characteristics of the 
component proteins either as purified preparations or in their function in the subject 
reconstituted mixture). The term "purified" as used herein preferably means at least 
80% by dry weight, more preferably in the range of 85% by weight, more preferably 
95-99% by weight, and most preferably at least 99.8% by weight, of biological 
macromolecules of the same type present (but water, buffers, and other small 
molecules, especially molecules having a molecular weight of less than 5000, can be 
present). The term "pure" as used herein preferably has the same numerical limits as 
"purified" immediately above. 

A "recombinant nucleic acid" is any nucleic acid that has been placed adjacent 
to another nucleic acid by recombinant DNA techniques. A "recombinant nucleic 
acid" also includes any nucleic acid that has been placed next to a second nucleic acid 
by a laboratory genetic technique such as, for example, tranformation and integration, 
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transposon hopping or viral insertion. In general, a recombined nucleic acid is not 
naturally located adjacent to the second nucleic acid. 

The term "recombinant protein" refers to a protein that is produced by 
expression from a recombinant nucleic acid. 

A "sample" includes any material that is obtained or prepared for detection of 
a molecular marker, or any material that is contacted with a detection reagent or 
detection device for the purpose of detecting a molecular marker. 

A "subject" is any organism of interest, generally a mammalian subject, such 
as a mouse, and preferably a human subject. 

2. Overview 

In certain aspects, the invention relates to methods for determining whether a 
subject is likely or unlikely to have a colon neoplasia. In other aspects, the invention 
relates to methods for determining whether a patient is likely or unlikely to have a 
colon cancer. In further aspects, the invention relates to methods for monitoring 
colon neoplasia in a subject. In further aspects, the invention relates to methods for 
staging a subject's colon neoplasia. A colon neoplasia is any cancerous or 
precancerous growth located in, or derived from, the colon. The colon is a portion of 
the intestinal tract that is roughly three feet in length, stretching from the end of the 
small intestine to the rectum. Viewed in cross section, the colon consists of four 
distinguishable layers arranged in concentric rings surrounding an interior space, 
termed the lumen, through which digested materials pass. In order, moving outward 
from the lumen, the layers are termed the mucosa, the submucosa, the muscularis 
propria and the subserosa. The mucosa includes the epithelial layer (cells adjacent to 
the lumen), the basement membrane, the lamina propria and the muscularis mucosae. 
In general, the "wall" of the colon is intended to refer to the submucosa and the layers 
outside of the submucosa. The "lining" is the mucosa. 

Precancerous colon neoplasias are referred to as adenomas or adenomatous 
polyps. Adenomas are typically small mushroom-like or wart-like growths on the 
lining of the colon and do not invade into the wall of the colon. Adenomas may be 
visualized through a device such as a colonoscope or flexible sigmoidoscope. Several 
studies have shown that patients who undergo screening for and removal of adenomas 
have a decreased rate of mortality from colon cancer. For this and other reasons, it is 
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generally accepted that adenomas are an obligate precursor for the vast majority of 
colon cancers. 

When a colon neoplasia invades into the basement membrane of the colon, it 
is considered a colon cancer, as the term "colon cancer" is used herein. In describing 
colon cancers, this specification will generally follow the so-called "Dukes" colon 
cancer staging system. Other staging systems have been devised, and the particular 
system selected is, for the purposes of this disclosure, unimportant. The 
characteristics that the describe a cancer are of greater significance than the particular 
term used to describe a recognizable stage. The most widely used staging systems 
generally use at least one of the following characteristics for staging: the extent of 
tumor penetration into the colon wall, with greater penetration generally correlating 
with a more dangerous tumor; the extent of invasion of the tumor through the colon 
wall and into other neighboring tissues, with greater invasion generally correlating 
with a more dangerous tumor; the extent of invasion of the tumor into the regional 
lymph nodes, with greater invasion generally correlating with a more dangerous 
tumor; and the extent of metastatic invasion into more distant tissues, such as the 
liver, with greater metastatic invasion generally correlating with a more dangerous 
disease state. 

"Dukes A" and "Dukes B" colon cancers are neoplasias that have invaded into 
the wall of the colon but have not spread into other tissues. Dukes A colon cancers 
are cancers that have not invaded beyond the submucosa. Dukes B colon cancers are 
subdivided into two groups: "Dukes Bl" and "Dukes B2'\ "Dukes Bl" colon cancers 
are neoplasias that have invaded up to but not through the muscularis propria. Dukes 
B2 colon cancers are cancers that have breached completely through the muscularis 
propria. Over a five year period, patients with Dukes A cancer who receive surgical 
treatment (i.e. removal of the affected tissue) have a greater than 90% survival rate. 
Over the same period, patients with Dukes Bl and Dukes B2 cancer receiving surgical 
treatment have a survival rate of about 85% and 75%, respectively. Dukes A, Bl and 
B2 cancers are also referred to as Tl, T2 and T3-T4 cancers, respectively. 

"Dukes C" colon cancers are cancers that have spread to the regional lymph 
nodes, such as the lymph nodes of the gut. Patients with Dukes C cancer who receive 
surgical treatment alonehavea 3 5% survival rate over a five year period, but this 
survival rate is increased to 60% in patients that receive chemotherapy. 
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"Dukes D" colon cancers are cancers that have metastasized to other organs. 
The liver is the most common organ in which metastatic colon cancer is found. 
Patients with Dukes D colon cancer have a survival rate of less than 5% over a five 
year period, regardless of the treatment regimen. 

As noted above, early detection of colon neoplasia, coupled with appropriate 
intervention, i s i mportant for i ncreasing p atient survival r ates. P resent sy stems for 
screening for colon neoplasia are deficient for a variety of reasons, including a lack of 
specificity or sensitivity (e.g. Fecal Occult Blood Test, flexible sigmoidoscopy) or a 
high cost and intensive use of medical resources (e.g. colonoscopy). Alternative 
systems for d etection o f c olon n eoplasia w ould be u seful in a w ide range o f o ther 
clinical circumstances as well. For example, patients who receive surgical or 
pharmaceutical therapy for colon cancer may experience a relapse. It would be 
advantageous to have an alternative system for determining whether such patients 
have a r ecurrent o r r elapsed c olon n eoplasia. As a f urther example, ana lternative 
diagnostic system would facilitate monitoring an increase, decrease or persistence of 
colon neoplasia in a patient known to have a colon neoplasia. A patient undergoing 
chemotherapy may be monitored to assess the effectiveness of the therapy. 

Accordingly, in certain embodiments, the invention provides molecular 
markers that distinguish between cells that are not part of a colon neoplasia, referred 
to herein as "healthy cells", and cells that are part of a colon neoplasia (e.g. an 
adenoma o r a c olon c ancer), r eferred t o h erein as " colon n eoplasia c ells". C ertain 
molecular markers of the invention, including ColoUpl and ColoUp2, are expressed 
at significantly higher levels in adenomas, Dukes A, Dukes Bl, Dukes B2 and 
metastatic colon cancer of the liver (liver metastases) than in healthy colon tissue, 
healthy liver or healthy colon muscle. Certain molecular markers, including ColoUpl 
and ColoUp2 are expressed at significantly higher levels in cell lines derived from 
colon cancer or cell lines engineered to imitate an aspect of a colon cancer cell. 
Particularly preferred molecular markers of the invention are markers that distinguish 
between healthy cells and cells of an adenoma. While not wishing to be bound to 
theory, it is contemplated that because adenomas are thought to be an obligate 
precursor for greater than 90% of colon cancers, markers that distinguish between 
healthy cells and cells of an adenoma are particularly valuable for screening 
apparently healthy patients to determine whether the patient is at increased risk for 
(predisposed to) developing a colon cancer. Furthermore, particularly preferred 
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molecular markers are those that are actually present in the serum of an animal having 
a colon neoplasia, and in general, a secreted protein will generally occur in the serum 
only if it is secreted from a cell contacting a blood vessel, or a compartment in 
diffusional contact with a blood vessel. For example, protein secreted from a large or 
advanced colon cancer will generally be found in the blood stream, but a protein 
secreted from a colon adenoma may not be present in the blood unless it is secreted 
from the basolateral face of the cell. Molecular markers that occur in the urine are 
generally derived from a polypeptide that is present in the blood. Optionally, a 
molecular marker is one that is present in the lumen of the colon (e.g., may be found 
in the intestinal mucous or in stool samples), and such a marker will generally be one 
that is secreted from the apical face of a cell. 

In certain embodiments, the invention provides methods for using ColoUp 
molecular markers for determining whether a patient has or does not have a condition 
characterized by increased expression of one or more ColoUp nucleic acids or 
proteins described herein. In certain embodiments, the invention provides methods 
for d etermining w hether a p atient isorisnotl ikely t o h ave a c olon n eoplasia. In 
further embodiments, the invention provides methods for determining whether the 
patient is having a relapse or determining, whether a patient's colon neoplasia is 
responding to treatment. 

3. Methods for Identifying Candidate Molecular Markers for Colon Neoplasia 

In certain aspects, the invention relates to the observation that when gene 
expression data is analyzed using carefully selected criteria, the likelihood of 
identifying strong candidate molecular markers of a colon neoplasia is quite high. 
Accordingly, in certain, embodiments, the invention provides methods and criteria for 
analyzing gene expression data to identify candidate molecular markers for colon 
neoplasia. Although methods and criteria of the invention may be applied to 
essentially any relevant gene expression data, the benefits of using the inventive 
methods and criteria are readily apparent when applied to the copious data produced 
by highly parallel gene expression measurement systems, such as microarray systems. 
The human genome is estimated to be capable of producing roughly 20,000 to 
100,000 different gene transcripts, thousands of which may show a change in 
expression 1 evel i n h ealthy cells v ersus colon n eoplasia c ells. It i s r elatively c ost- 
effective to obtain large quantities of gene expression data and to use this data to 
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identify thousands of candidate molecular markers. However, a significant amount of 
labor intensive experimentation is generally needed to move from the identification of 
a candidate molecular marker to an effective diagnostic test for a health condition of 
interest. In fact, as of the time of filing of this application, the resources required to 
generate a diagnostic test from a single candidate molecular marker identified by gene 
expression data are large enough that it is essentially impossible to extract 
commercially valuable and clinically useful diagnostics from a list of hundreds or 
thousands of genes whose expression levels change in a particular situation. 
Accordingly, there is a substantial practical value in being able to select a small 
number (e.g. ten or fewer) of high-quality molecular markers for further study. 

In certain embodiments, candidate molecular markers for colon neoplasia may 
be selected by comparing g ene expression in liver metastatic c olon cancer samples 
("liver mets"), normal (non-neoplastic) colon samples and normal liver samples. In 
this embodiment, candidate molecular markers are those genes (and their gene 
products) that have a level of expression in liver mets (assessed as a median 
expression level across the sample set) that is at least four times greater than the level 
of expression in normal colon samples (also assessed as a median expression level 
across the sample set). Furthermore, in this embodiment, the median level of 
expression in liver mets should be greater than the median level of expression in 
normal liver samples. The criteria employed in this embodiment provide a high 
threshold to eliminate most lower quality markers and further eliminate contaminants 
from liver tissue. 

In certain embodiments, candidate molecular markers for colon neoplasia may 
be selected by c omparing g ene expression in normal colon to gene expression in a 
plurality of different cell lines cultured from metastatic colon cancer samples. For 
example median metastatic colon cancer cell line gene expression may be calculated 
as the median of 8 colon cancer cell lines of the Vaco colon cancer cell line series 
(Markowitz, S . et al. Science. 268: 1 336-1338, 1 995), such as the following liver 
metastatses-derived cell lines: V394, V576, V241, V9M, V400, V10M, V503, V786. 
In embodiments employing this criterion, candidate molecular markers are those 
genes (and their gene products) that have at least a three- fold higher median level of 
expression across the cell lines tested than in the normal colon tissue. 

In certain embodiments, candidate molecular markers for colon neoplasia may 
be selected by c omparing g ene expression in normal colon to gene expression in a 
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plurality of colon cancer xenografts grown in athymic mice ("xenografts"). In 
embodiments employing this criterion, candidate molecular markers are those genes 
(and their gene products) that have at least a four-fold higher median level of 
expression across the xenografts tested than in the normal colon tissue. 

In certain embodiments, candidate molecular markers for colon neoplasia may 
be selected by comparing maximum gene expression in normal colon to minimum 
gene expression in liver mets. In these embodiments, candidate molecular markers 
are those genes (and their gene products) that have a minimum gene expression in 
liver mets that is at least equal to the maximum gene expression in normal colon. 
Furthermore, in this embodiment, the median level of expression in liver mets should 
be greater than the median level of expression in normal liver samples. 

In a preferred embodiment, a list of candidate molecular markers for colon 
neoplasia is selected by first identifying a subset of genes having a four-fold greater 
median expression in liver mets that in normal colon and in normal liver. This subset 
is then further narrowed to a final list by identifying those genes that have a three-fold 
greater median expression across colon cancer cell lines than in normal colon. 
Optionally, a particularly preferred list may be generated by further selecting those 
genes having a minimum gene expression in liver mets that is greater than or equal to 
the maximum gene expression in normal colon. The gene products (e.g. proteins and 
nucleic acids) of the short list of genes generated in these preferred embodiments 
constitute a list of high-quality candidate molecular markers for colon cancer. 

In another preferred embodiment, a list of candidate molecular markers for 
colon neoplasia is selected by first identifying a subset of genes having a four-fold 
greater median expression in liver mets that in normal colon and in normal liver. This 
subset is then further narrowed by identifying those genes that have a nine-fold 
greater m edian e xpression i n 1 iver m ets t han i n n ormal c olon. T his s ubset i s t hen 
further narrowed to a final list by identifying those genes that have a four-fold greater 
median expression across colon cancer cell lines than in normal colon. The gene 
products (e.g. proteins and nucleic acids) of the short list of genes generated in these 
preferred embodiments constitute a list of high-quality candidate molecular markers 
for colon cancer. 

Depending on the nature of the intended use for the molecular marker it may 
be desirable to add further criteria to any of the preceding embodiments. In certain 
embodiments, the invention relates to candidate molecular markers for categorizing a 



26 



WO 2004/018647 PCT/US2003/027085 

patient as likely to have or not likely to have a colon neoplasia (including adenomas 
and colon cancers), and in these embodiments, a high-quality candidate molecular 
marker will be expressed from a gene having an increased expression in both 
adenomas and liver mets relative to normal colon, and preferably in other colon 
cancer stages, including Dukes A, Dukes Bl, Dukes B2 and Dukes C. In certain 
embodiments the invention relates to candidate molecular markers for categorizing a 
patient as likely to have or not likely to have a colon cancer (including metastatic and 
non-metastatic forms), and in these embodiments, a high-quality candidate molecular 
marker will be expressed from a gene having an increased expression in liver mets 
relative to adenomas and normal colon, and preferably there will be elevated 
expression in other colon cancer stages, including Dukes A, Dukes Bl, Dukes B2 and 
Dukes C. In certain embodiments, the invention relates to candidate molecular 
markers for categorizing a patient as likely or not likely to have a metastatic colon 
cancer, and in such embodiments, a comparison to gene expression in other colon 
neoplasias (e.g. adenomas, Dukes A, Dukes Bl, Dukes B2, Dukes C), while 
potentially useful, is not necessary, although it is noted that expression in non- 
metastatic states may indicate that a candidate molecular marker is not of high quality 
for distinguishing metastatic colon cancer from non-metastatic states. 

Furthermore, in those embodiments pertaining to molecular markers to be 
used for detection in a body fluid, such as blood, a high quality molecular marker will 
preferably be a secreted protein. In those embodiments pertaining to neoplasia 
identification or targeting, a high quality molecular marker will preferably be a 
protein with a portion adherent to and exposed on the extracellular surface of a 
neoplasia, such as a transmembrane protein with a significant extracellular portion. 

Gene expression data may be gathered using one or more of the many known 
and appropriate techniques that, in view of this specification, may be selected to one 
of skill in the art. In certain preferred embodiments, gene expression data is gathered 
by a highly parallel system, meaning a system that allows simultaneous or near- 
simultaneous collection of expression data for one hundred or more gene transcripts. 
Exemplary highly parallel systems include probe arrays ("arrays") that are often 
divided into microarrays and macroarrays, where microarrays have a much higher 
density of individual probe species per area. Arrays generally consist of a surface to 
which probes that correspond in sequence to gene products (e.g., cDNAs, mKNAs, 
oligonucleotides) are bound at known positions. The probes can be, e.g., a synthetic 
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oligomer, a full-length cDNA, a less-than full length cDNA, or a gene fragment. 
Usually a microarray w ill have probes corresponding to at least 100 gene products 
and more preferably, 500, 1000, 4000 or more. Probes may be small oligomers or 
larger polymers, and there may be a plurality of overlapping or non-overlapping 
probes for each transcript. 

The nucleic acids to be contacted with the microarray may be prepared in a 
variety of ways. Methods for preparing total and poly(A)+ RNA are well known and 
are described generally in Sambrook et al., supra. Labeled cDNA may be prepared 
from mRNA by oligo dT-primed or random-primed reverse transcription, both of 
which are well known in the art (see e.g., Klug and Berger, 1987, Methods Enzymol. 
152:316-325). cDNAs may be labeled by incorporation of labeled nucleotides or by 
labeling after synthesis. Preferred labels are fluorescent labels. 

Nucleic acid hybridization and wash conditions are chosen so that the 
population of labeled nucleic acids will specifically hybridize to appropriate, 
complementary probes affixed to the matrix. Optimal hybridization conditions will 
depend on the length ( e.g., o ligomer v ersus p olynucleotide greater than 200 b ases) 
and type (e.g., RNA, DNA, PNA) of labeled nucleic acids and immobilized 
polynucleotide or oligonucleotide. General parameters for specific (i.e., stringent) 
hybridization conditions for nucleic acids are described in Sambrook et al., supra, and 
in Ausubel et al, 1987, Current Protocols in Molecular Biology, Greene Publishing 
and Wiley-Interscience, New York, which is incorporated in its entirety for all 
purposes. Non-specific binding of the labeled nucleic acids to the array can be 
decreased b y t reating t he a rray with a 1 arge q uantity o f n on-specific D NA -- a so- 
called "blocking" step. 

Signals, such as fluorescent emissions for each location on an array are 
generally recorded, quantitated and analyzed u sing a v ariety o f computer s oftware. 
Signal for any one gene product may be normalized by a variety of different methods. 
Arrays preferably include control and reference probes. Control probes are nucleic 
acids which serve to indicate that the hybridization was effective. Reference probes 
allow the normalization of results from one experiment to another, and to compare 
multiple experiments on a quantitative level. Reference probes are typically chosen to 
correspond to genes that are expressed at a relatively constant level across different 
cell types and/or across different culture conditions. Exemplary reference nucleic 
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acids include housekeeping genes of known expression levels, e.g., GAPDH, 
hexokinase and actin. 

Following the data gathering operation, the data will typically be reported to a 
data analysis system. To facilitate data analysis, the data obtained by the reader from 
the device will typically be analyzed using a digital computer. Typically, the 
computer will be appropriately programmed for receipt and storage of the data from 
the device, as well as for analysis and reporting of the data gathered, e.g., subtraction 
of the background, deconvolution multi-color images, flagging or removing artifacts, 
verifying that controls have performed properly, normalizing the signals, interpreting 
fluorescence data to determine the amount of hybridized target, normalization of 
background and single base mismatch hybridizations, and the like. Various analysis 
methods that may be employed in such a data analysis system, or by a separate 
computer are described herein. 

A number of methods for constructing or using arrays are described in the 
following references. Schena et al., 1995, Science 270:467-470; DeRisi et al., 1996, 
Nature Genetics 14:457-460; Shalon et al., 1996, Genome Res. 6:639-645; Schena et 
al., 1995, Proc. Natl. Acad. Sci. USA 93:10539-11286; Fodor et al., 1991, Science 
251:767-773; Pease et al., 1994, Proc. Natl. Acad. Sci. USA 91:5022-5026; Lockhart 
et al., 1996, Nature Biotech 14:1675; U.S. Pat. Nos. 6,051,380; 6,083,697; 5,578,832; 
5,599,695; 5,593,839; 5,631,734; 5,556,752; 5,510,270; EP No. 0 799 897; PCT No. 
WO 97/29212; PCT No. WO 97/27317; EP No. 0 785 280; PCT No. WO 97/02357; 
EP No. 0 728 520; EP No. 0 721 016; PCT No. WO 95/22058. 

A variety of companies provide micro arrays and software for extracting 
certain information from microarray data. Such companies include Affymetrix (Santa 
Clara, CA), GeneLogic (Gaithersburg, MD) and Eos Biotechnology Inc. (South San 
Francisco, CA). 

While the above discussion focuses on the use of arrays for the collection of 
gene expression data, such data may also be obtained through a variety of other 
methods, that, in view of this specification, are known to one of skill in the art. Such 
methods include the serial analysis of gene expression (SAGE) technique, first 
described in Velculescu et al. (1995) Science 270, 484-487. Reverse transcriptase - 
polymerase chain reaction (RT-PCR) may be used, and particularly in c ombination 
with fluorescent probe systems such as the Taqman™ fluorescent probe system. 
Numerous RT-PCR samples can be analyzed simultaneously by conducting parallel 
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PGR amplification, e.g., by multiplex PCR. Further techniques include dotblot 
analysis and related methods (see, e.g., G. A. Beltz et al., in Methods in Enzymology, 
Vol. 100, Part B, R. Wu, L. Grossmam, K. Moldave, Eds., Academic Press, New 
York, Chapter 19, pp. 266-308, 1985), Northern blots and in situ hybridization 
(probing a tissue sample directly). 

The quality and biological relevance of gene expression data will be 
significantly affected by the quality of the biological material used to obtain gene 
expression. In preferred embodiments, the methods described herein for identifying 
candidate molecular markers for colon neoplasia employ tissue samples obtained with 
appropriate consent from human patients and rapidly frozen. At a point prior to gene 
expression analysis, the tissue sample is preferably prepared by carefully dissecting 
away as much heterogeneous tissue as is possible with the available tools. In other 
words, for a colon cancer sample, adherent non-cancerous tissue should be dissected 
away, t o t he e xtent t hat i t i s p ossible. I n p referred e mbodiments, h ealthy t issue i s 
obtained from a s ubject t hat h as a c olon n eoplasia b ut i s t issue t hat i s not d irectly 
entangled in a neoplasia. 

Example 1, below, illustrates the operation of a method of selecting high- 
quality molecular markers, and the following markers were selected, using criteria 
disclosed herein, from microarray expression data: ColoUpl, ColoUp2, ColoUpS, 
ColoUp4, ColoUpS, ColoUp6, ColoUp7 and ColoUp8. In addition, osteopontin was 
identified as having expression characteristics very similar to those identified using 
the selection criteria. Further experimentation (see Examples) demonstrated that 
these molecular markers fall into four categories: "secreted" (ColoUpl, ColoUp2 and 
osteopontin), "transmembrane" (ColoUpS), "transcription factors" (ColoUp4, 
ColoUpS) and "other" (ColoUp6, ColoUp7, ColoUp8). Further experimentation also 
demonstrated that ColoUpl, ColoUp2, ColoUp3, ColoUpS and ColoUp? are, 
generally speaking, expressed at higher levels in a variety of colon neoplasias 
(adenomas, Dukes B tumors, Dukes C tumors and liver mets) than in healthy cells. In 
addition, further experimentation demonstrated that osteopontin is overexpressed in 
colon cancers (Dukes B, Dukes C and liver mets) relative to adenomas and normal 
colon. 

In certain embodiments, a preferred molecular marker for use in a diagnostic 
test that employs a body fluid sample, such as a blood or urine sample, or an excreted 
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sample material, such as stool, is a secreted protein, such as the secreted portion of a 
ColoUpl protein, ColoUp2 protein or osteopontin protein. 

hi certain embodiments, a preferred molecular marker for a method that 
involves targeting or marking a colon neoplasia is a transmembrane protein, such as 
ColoUpS, and particularly the extracellular portion of ColoUpS. Transmembrane 
proteins are desirable for such methods because they are both anchored to the 
neoplastic cell and exposed to the extracellular surface. 

In certain embodiments, a preferred molecular marker for use in a diagnostic 
test to distinguish subjects likely to have a colon neoplasia from those not likely to 
have a colon neoplasia is a gene product of the ColoUpl, ColoUp2, ColoUp3, 
ColoUp4 or ColoUpS genes. Examples of suitable gene products include proteins, 
both secreted and not secreted and transcripts. In embodiments employing proteins 
that are not secreted, such as ColoUpS, ColoUp4 and ColoUpS, a preferred 
embodiment of the diagnostic test is a test for the presence of the protein or transcript 
in cells shed from the colon or colon neoplasia (which, in the case of metastases is not 
necessarily located in the colon) into a sample material, such as stool. In 
embodiments employing proteins that are secreted, such as ColoUpl and ColoUp2, a 
preferred embodiment of the diagnostic test is a test for the presence of the protein in 
a body fluid, such as urine or blood or an excreted material, such as stool. It should 
be noted, however, that intracellular protein may be present in a body fluid if there is 
significant cell lysis or through some other process. Likewise, secreted proteins are 
likely to be adherent, even if at a relatively low level, to the cells in which they were 
produced. 

In certain embodiments, a preferred molecular marker for distinguishing 
subjects having a colon cancer from those having an adenoma or a normal colon is 
gene product of the ColoUp6 and osteopontin genes. In embodiments preferably 
employing marker proteins that are secreted, such as a test using a body fluid sample, 
a preferred marker is a secreted osteopontin protein. 

ColoUpl: 

A human ColoUpl nucleic acid sequence encodes a full-length protein of 
1361 amino acids. SignalP Vl.l predicts that human ColoUpl protein has an N- 
terminal signal peptide that is cleaved between either amino acids 30-31(ATS-TV) or 
amino acids 33-34 (TV A- AG). Four potential glycosylation sites are identified in 
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ColoUpl protein. Further, ColoUpl protein is predicted to have multiple serine, 
threonine, and tyrosine phosphorylation sites for kinases such as protein kinase C, 
cAMP- and cGMP-dependent protein kinases, casein kinase II, and tyrosine kinases. 
The ColoUpl protein shares limited sequence homology to a human transmembrane 
protein2 (See Scott et al. 2000 Gene 246:265-74). A mouse ColoUpl homologis 
identified in existing GenBank databases and is linked with mesoderm development 
(see Wines et al. 2001 Genomics. 88-98; GenBank entry AAG41062, AY007815 for 
the 1179 bp nucleic acid sequence entry, with 363/390 (93%) identities with human 
ColoUpl). 

As d emonstrated h erein, C oloUpl i s s ecreted from b oth the b asolateral and 
apical surfaces of intestinal cells. 

Cq1oUp2: 

The ColoUp2 nucleic acid sequence encodes a full-length protein of 755 
amino acids. T he application also discloses c ertain p olymorphisms that have b een 
observed, for example at nucleotide 113 GCC-^ACC (Ala-Thr); nt 480 GAA— >GGA 
(Glu-Gly); and at nt 2220 CAG-^CGG (Gln-Arg). The sequence of ColoUp2 protein 
is similar to that of alpha 3 type VI collagen, isofonn 2 precursor. In addition, a few 
domains are identified in the ColoUp2 protein such as a von Willebrand factor type A 
domain (vWF) and an EGF-like domain. The vWF domain is found in various 
plasma proteins such as some complement factors, the integrins, certain collagen, and 
other extracellular proteins. Proteins with vWF domains participate in numerous 
biological events which involve interaction with a large array of ligands, for example, 
cell adhesion, migration, homing, pattern formation, and signal transduction. The 
EGF-like domain consisting of about 30-40 amino acid residues has been found many 
proteins. The functional significance of EGF domains is not yet clear. However, a 
common feature is that these EGF-like repeats are found in the extracellular domain 
of membrane-bound proteins or in proteins known to be secreted. 

As demonstrated herein, ColoUp2 is secreted from both the apical and 
basolateral surfaces of intestinal cells, and can be found in the blood in two different 
forms, a full-length secreted form and a C-terminal fragment (approximately 55 kDa). 

Osteo pontin: 
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The Osteopontin nucleic acid sequence encodes a full-length protein of 3 00 
amino acids. Osteopontin is an acidic glycoprotein and is produced primarily by 
osteoclasts, macrophages, T-cells, kidneys, and vascular smooth muscle cells. Asa 
cytokine, Osteopontin is known to contribute substantially to metastasis formation by 
various cancers. In addition, it contributes to macrophage homing and cellular 
immunity, mediates neovascularization, inhibits apoptosis, and maintains the 
homeostasis of free calcium (see a review, Weber GR 2001 Biochim Biophys Acta. 
1552:61-85). 

ColoUr>3: 

The ColoUp3 nucleic acid sequence encodes a full-length protein of 829 
amino acids. ColoUp3 is referred to in the literature as P-cadherin (or cadherin 3, type 
1). P-cadherin belongs to a cadherin family that includes E- cadherin and N-cadherin. 
P-cadherin is expressed in placenta and stratified squamous epithelia (see Shimoyama 
et al. 1989 J Cell Biol. 109:1787-94), but not in normal colon. P-cadherin null mice 
develop mammary gland hyperplasia, dysplasia, and abnormal lymphoid infiltration 
(see Radice et al. 1997 J Cell Biol. 139:1025-32), demonstrating that loss of normal 
P-cadherin expression leads to cellular and glandular abnormalities. It has been shown 
that P-cadherin is aberrantly expressed in inflamed and dysplastic colitic mucosa, with 
concomitant E-cadherin downregulation. Recently, aberrant P-cadherin expression is 
found as an early event in hyperplastic and dysplastic transformation in the colon (see 
Hardy et al. 2002 Gut. 50:513-514). 

ColoUt>4: 

The ColoUp4 nucleic acid sequence encodes a full-length protein of 694 
amino acids. ColoUp4 is referred to in the literature as NF-E2 related factor 3 
(NRF3). NRF3 was identified and characterized as a novel Cap'n' collar (CNC) factor, 
with a basic region-leucine zipper domain highly homologous to those of other CNC 
proteins such as NRFl and NRF2. These CNC factors bind to Maf recognition 
elements (MARE) through heterodimer formation with small Maf proteins In vitro 
and in vivo analyses showed that NRF3 can heterodimerize with MafK and that this 
complex binds to the MARE in the chicken P-globin enhancer and can activate 
transcription. NRF3 mRNA is highly expressed in human placenta and B cell and 
monocyte lineage, (see Kobayashi et al. 1999 J Biol Chem. 274:6443-52). 
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ColoUbS: 

The ColoUpS nucleic acid sequence encodes a full-length protein of 402 
amino acids. ColoUp5 is referred to in the literature as FoxQl (Forkhead box, 
subclass q, member I, formerly known as HFH-1). FoxQl is a member of the 
evolutionarily conserved winged helix/forkhead transcription factor gene family. The 
hallmark of this family is a conserved DNA binding region of approximately 110 
amino acids (FOX domain). Members of the FOX gene family are found in a broad 
range of organisms from yeast to human. Human FoxQl gene is expressed in different 
tissues such as stomach, trachea, bladder, and salivary gland. FoxQl gene plays 
important roles in tissue-specific gene regulation and development, for example, 
embryonic development, cell cycle regulation, cell signaling, and tumorigenesis. The 
FoxQl gene is located on chromosome 6p23-25. Sequence analysis indicates that 
human FoxQl shows 82% homology with the mouse Foxql gene (formerly Hfh-IL) 
and with a revised sequence of the rat FoxQl gene (formerly Hfh-1). Mouse FoxQl 
was shown to regulate differentiation of hair in Satin mice. The DNA-binding motif 
(i.e., the FOX domain) is well conserved, showing 100% identity in human, mouse, 
and rat. The human FoxQl protein sequence contains two putative transcriptional 
activation domains, which share a high amino acid identity with the corresponding 
mouse and rat domains (see Bieller et al. 2001 DNA Cell Biol. 20:555-61). 

ColoUp6: 

The ColoUp6 nucleic acid sequence encodes a full-length protein of 209 
amino acids. The ColoUp6 protein is 99% identical to the C-terminal portion of 
keratin 23 (or cytokeratin 23, or the type I intermediate filament cytokeratin), and 
accordingly the term ColoUp6 includes both the 209 amino acid protein (and related 
nucleic acids, fragments, variants, etc.) and the cytokeratin 23 amino acid sequence of 
GenBank entry BAA92054.1 (and related nucleic acids, fragments, variants, etc.). 
Keratin 23 mRNA was found highly induced in different pancreatic cancer cell lines 
in response to sodium butyrate. The keratin 23 protein has 422 amino acids, and has 
an intermediate filament signature sequence and extensive homology to type I 
keratins. It is suggested that keratin 23 is a novel member of the acidic keratin family 
that is induced in pancreatic cancer cells undergoing differentiation by a mechanism 
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involving histone hyperacetylation (See Zhang et al. 2001 Genes Chromosomes 
Cancer. 30:123-35). 



ColoUp7: 

The ColoUp7 nucleic acid sequence is an EST sequence. No information 
relating to the function of the ColoUp? gene is identified. 

ColoUp8: 

The ColoUp8 nucleic acid sequence encodes a full-length protein of 278 
amino acids. No function has been suggested relating to the ColoUp8 gene. 

Accordingly, in certain embodiments, the application provides isolated, 
purified or recombinant ColoUpl, ColoUp2, ColoUp3, ColoUp4, ColoUpS, ColoUp6, 
ColoUp7, ColoUp8 and osteopontin nucleic acids. In certain embodiments, such 
nucleic acids may encode a complete or partial ColoUp polypeptide or such nucleic 
acids may also be probes or primers useful for methods involving detection or 
amplification o f C oloUp n ucleic a cids. In c ertain e mbodiments, a C oloUp n ucleic 
acid is single-stranded or double-stranded and composed of natural nucleic acids, 
nucleotide analogs, or mixtures thereof. In certain embodiments, the application 
provides isolated, purified or recombinant nucleic acids comprising a nucleic acid 
sequence that is at least 90% identical to a nucleic acid sequence of any of SEQ ID 
Nos: 3-12, or a complement thereof, and optionally at least 95%, 97%, 98%, 99%, 
99.3%, 99.5%, 99.7% or 100% identical to a nucleic acid of any of SEQ ID Nos: 3- 
12, or a complement thereof, hi certain preferred embodiments, the application 
provides a isolated, purified or recombinant nucleic acids comprising a nucleic acid 
sequence that is at least 90%, 95%, 97%, 98%, 99%, 99.3%, 99.5%, 99.7% or 100% 
identical to a nucleic acid of any of SEQ ID Nos: 3-12, or a complement thereof. In 
certain embodiments, the application provides isolated, purified or recombinant 
nucleic acids comprising a nucleic acid sequence that encodes a polypeptide that is at 
least 90% identical to an amino acid sequence of any of SEQ ID Nos: 1-3 or 13-21, or 
a complement thereof, and optionally at least 95%, 97%, 98%, 99%, 99.3%, 99.5%, 
99.7% or 100% identical to an amino acid sequence of any of SEQ ID Nos: 1-3 or 13- 
21, or a complement thereof. In certain preferred embodiments, the application 
provides isolated, purified or recombinant nucleic acids comprising a nucleic acid 
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sequence that encodes a polypeptide that is at least 90% identical to an amino acid 
sequence of any of SEQ ID Nos: 3, 14 or 21, or a complement thereof, and optionally 
at least 95%, 97%, 98%, 99%, 99.3%, 99.5%, 99.7% or 100% identical to an amino 
acid sequence of any of SEQ ID Nos: 3, 14 or 21, or a complement thereof. 

In further embodiments, the application provides expression constructs, 
vectors and cells comprising a ColoUp nucleic acid. Expression constructs are 
nucleic acid constructs that are designed to permit expression of an expressible 
nucleic acid (e.g. a ColoUp nucleic acid) in a suitable cell type or in vitro expression 
system. A variety of expression construct systems are, in view of this specification, 
well known in the art, and such systems generally include a promoter that is operably 
linked to the expressible nucleic acid. The promoter may be a constitutive promoter, 
' as in the case of many viral promoters, or the promoter may be a conditional 
promoter, as in the case of the prokaryotic lacl-repressible, IPTG-inducible promoter 
and as in the case of the eukaryotic tetracycline-inducible promoter. Vectors refer to 
any nucleic acid that is capable of transporting another nucleic acid to which it has 
been linked between different cells or viruses. One type of vector is an episome, i.e., a 
nucleic acid capable of extra-chromosomal replication, such as a plasmid. Episome- 
type vectors typically carry an origin of replication that directs replication of the 
vector in a host cell. Another type of vector is an integrative vector that is designed to 
recombine with the genetic material of a host cell. Vectors may be both 
autonomously replicating and integrative, and the properties of a vector may differ 
depending on the cellular context (i.e. a vector may be autonomously replicating in 
one host cell type and purely integrative in another host cell type). Vectors capable of 
directing the expression of genes to which they are operatively linked are referred to 
herein as "expression vectors". Vectors that carry an expression construct are 
generally expression vectors. Vectors have been designed for a variety of cell types. 
For example, in the bacterium E. coli, commonly used vectors include pUC plasmids, 
pBR322 plasmids, pBlueScript and Ml 3 plasmids. In insect cells (e.g. SF-9, SF-21 
and High-Five cells), commonly used vectors include BacPak6 (Clontech) and 
BaculoGold (Pharmingen) (both Clontech and Pharmingen are divisions ofBecton, 
Dickinson and Co., Franklin Lakes, New Jersey). In mammalian cells (e.g. Chinese 
hamster ovary (CHO) cells, Vaco cells and human embryonic kidney (HEK) cells), 
commonly used vectors include pCMV vectors (Stratagene, Inc., La Jolla, California), 
and pRK vectors. In certain embodiments, the application provides cells that 
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comprise a ColoUp nucleic acid, particularly a recombinant ColoUp nucleic acid, 
such as an expression construct or vector that comprises a ColoUp nucleic acid. Cells 
may be eukaryotic or prolaryotic, depending on the anticipated use. Prokaryotic cells, 
especially E. coli, are particularly useful for storing and replicating nucleic acids, 
particularly nucleic acids carried on plasmid or viral vectors. Bacterial cells are also 
particularly useful for expressing nucleic acids to produce large quantities of 
recombinant protein, but bacterial cells do not usually mimic eukaryotic post- 
translational modifications, such as glycosylations or lipid-modifications, and so will 
tend to be less suitable for production of proteins in which the post-translational 
modification state is significant. Eukaryotic cells, and especially cell types such as 
insect cells that work with baculovirus-based protein expression systems, and Chinese 
hamster o vary c ells, are good s y stems for expressing eukaryotic p roteins that h ave 
significant post-translational modifications. Eukaryotic cells are also useful for 
studying various aspects of the function of eukaryotic proteins. For example, colon 
cancer cell lines are good model systems for studying the role of ColoUp genes and 
proteins in colon cancers. 

In certain aspects the application further provides methods for preparing 
ColoUp polypeptides, hi general, such methods comprise obtaining a cell that 
comprises a nucleic acid encoding a ColoUp polypeptide, and culturing the cell under 
conditions that cause production of the ColoUp polypeptide. Polypeptides produced 
in this manner may be obtained from the appropriate cell or culture fraction. For 
example, secreted proteins are most readily obtained from the culture supernatant, 
soluble intracellular proteins are most readily obtained from the soluble fraction of a 
cell lysate, and membrane proteins are most readily obtained from a membrane 
fraction. However, proteins of each type can generally be found in all three types of 
cell or culture fraction. Crude cellular or culture fractions may be subjected to further 
purification procedures to obtain substantially purified ColoUp polypeptides. 
Common purification procedures include affinity purification (e.g. with hexahistidine- 
tagged polypeptides), ion exchange chromatography, reverse phase chromatography, 
gel filtration chromatography, etc. 

In certain aspects the application provides recombinant, isolated, substantially 
purified or purified ColoUpl, ColoUp2, ColoUp3, ColoUp4, ColoUpS, ColoUp6, 
ColoUp7, ColoUp8 and osteopontin polypeptides. In certain embodiments, such 
polypeptides may encode a complete or partial ColoUp polypeptide. In certain 
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embodiments, a ColoUp polypeptide is composed of natural amino acids, amino acid 
analogs, or mixtures thereof. ColoUp polypeptides may also include one or more 
post-translational modifications, such as glycosylation, phosphorylation, lipid 
modification, acetylation, etc. In certain embodiments, the application provides 
isolated, substantially purified, purified o r r ecombinant p olypeptides comprising an 
amino acid sequence that is at least 90% identical to an amino acid sequence of any of 
SEQ ID Nos: 1-3 or 13-21 and optionally at least 95%, 97%, 98%, 99%, 99.3%, 
99.5%o or 99.7%> identical to a nucleic acid of any of SEQ ID Nos: 1-3 or 13-21. In 
certain preferred embodiments, the application provides a isolated, substantially 
purified, purified or recombinant polypeptide comprising an amino acid sequence that 
is at least 90%, 95%, 97%, 98%, 99%, 99.3%, 99.5% or 99.7% identical to a nucleic 
acid of any of SEQ ID Nos: 3, 14 or 21. In certain preferred embodiments, the 
application provides an isolated, substantially purified^ purified or recombinant 
polypeptide comprising an amino acid sequence that differs from SEQ ID Nos. 3, 14 
or 21 by no more than 4 amino acid substitutions, additions or deletions. Optionally, 
a polypeptide of the invention comprises an additional moiety, such as an additional 
polypeptide sequence or other added compound, with a particular function, such as an 
epitope tag that facilitates detection of the recombinant polypeptide with an antibody, 
a purification moiety that facilitates purification (e.g. by affinity purification), a 
detection moiety, that facilitates detection of the polypeptide in vivo or in vitro, or an 
antigenic moiety that increases the antigenicity of the polypeptide so as to facilitate 
antibody production. Often, a single moiety will provide multiple functionalities. For 
example, an epitope tag will generally also assist in purification, because an antibody 
that recognizes the epitope can be used in an affinity purification procedure as well. 
Examples of commonly used epitope tags are: an HA tag, a hexahistidine tag, a V5 
tag, a Glu-Glu tag, a c-myc tag, a VSV-G tag, a FLAG tag, an enterokinase cleavage 
site tag and a T7 tag. Commonly used purification moieties include: a hexahistidine 
tag, a glutathione-S-transferase domain, a cellulose binding domain and a biotin tag. 
Commonly used detection moieties include fluorescent proteins (e.g. green 
fluorescent proteins), a biotin tag, and chromogenic/fluorogenic enzymes (e.g. beta- 
galactosidase and luciferase). Commonly used antigenic moieties include the keyhole 
limpet hemocyanin and serum albumins. Note that these moieties need not be 
polypeptides and need not be connected to the polypeptide by a traditional peptide 
bond. 
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4. Antibodies and Uses Therefor 

Another aspect of the invention pertains to an antibody specifically reactive 
with a ColoUp polypeptide, preferably antibodies that are specifically reactive with 
ColoUp polypeptides such as ColoUpl and ColoUp2 polypeptides. For example, by 
using immunogens derived from a ColoUp polypeptide, e.g., based on the cDNA 
sequences, anti-protein/anti-peptide antisera or monoclonal antibodies can be made by 
standard protocols (See, for example, Antibodies: A Laboratory Manual ed. by 
Harlow and Lane (Cold Spring Harbor Press: 1988)). A mammal, such as a mouse, a 
hamster or rabbit can be immunized with an immunogenic form of the peptide (e.g., a 
ColoUp polypeptide or an antigenic fragment which is capable of eliciting an 
antibody response, or a fusion protein). Techniques for conferring immunogenicity 
on a protein or peptide include conjugation to carriers or other techniques well known 
in the art. An immunogenic portion of a ColoUp polypeptide can be administered in 
the presence of adjuvant. The progress of immunization can be monitored by 
detection of antibody titers in plasma or serum. Standard ELISA or other 
immunoassays can be used with the immunogen as antigen to assess the levels of 
antibodies, hi a preferred embodiment, the subject antibodies are immuno specific for 
antigenic determinants of a ColoUp polypeptide of a mammal, e.g., antigenic 
determinants of a protein set forth in SEQ ID Nos: 1-3 and 13-21, more preferably 
SEQIDNos: 1-3 or 21. 

In one embodiment, antibodies are specific for the secreted proteins as 
encoded by nucleic acid sequences as set forth in SEQ ID Nos: 4-5. In another 
embodiment, the antibodies are immunoreactive with one or more proteins having an 
amino acid sequence that is at least 80% identical to an amino acid sequence as set 
forth in SEQ ID Nos: 1-3 and 13-21, preferably SEQ ID Nos: 1-3 or 21. In other 
embodiments, an antibody i s immunoreactive with one o r m ore p roteins having an 
amino acid sequence that is at least 85%, 90%, 95%, 98%, 99%, 99.3%, 99.5%, 
99.7%o identical or 100% identical to an amino acid sequence as set forth in SEQ ID 
Nos: 1-3 and 13-21. More preferably, the antibody is immunoreactive with one or 
more proteins having an amino acid sequence that is at least 85%, 90%, 95%, 98%, 
99%, 99.3%, 99.5%, 99.7% or identical to an amino acid sequence as set forth in SEQ 
ID NOs: 1-3 or 21. In certain preferred embodiments, the invention provides an 
antibody that binds to an epitope including the C-terminal portion of the polypeptide 
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of SEQ ID Nos: 3, 14 or 21 . In certain preferred embodiments, the invention provides 
an antibody that binds to an epitope of a ColoUp2 polypeptide that is prevalent in the 
blood of an animal having a colon neoplasia, such SEQ ID No: 3 or 21. 

Following immunization of an animal with an antigenic preparation of a 
ColoUp polypeptide, anti-ColoUp antisera can be obtained and, if desired, polyclonal 
anti-ColoUp antibodies can be isolated from the serum. To produce monoclonal 
antibodies, antibody-producing cells (lymphocytes) can be harvested from an 
immunized animal and fused by standard somatic cell fusion procedures with 
immortalizing cells such as myeloma cells to yield hybridoma cells. Such techniques 
are well known in the art, and include, for example, the hybridoma technique 
(originally developed by Kohler and Milstein, (1975) Nature, 256: 495-497), the 
human B cell hybridoma technique (Kozbar et al., (1983) Immunology Today, 4: 72), 
and the EBV-hybridoma technique to produce human monoclonal antibodies (Cole et 
al., (1985) Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc. pp. 77-96). 
Hybridoma cells can be screened immunochemical^ for production of antibodies 
specifically reactive with a mammalian ColoUp polypeptide of the present invention 
and monoclonal antibodies isolated from a culture comprising such hybridoma cells. 
In one embodiment anti-human ColoUp antibodies specifically react with the protein 
encoded by a nucleic acid having SEQ ID Nos: 4-12; more preferably the antibodies 
specifically react with the protein encoded by a nucleic acid having SEQ ID Nos: 4 or 
5, and preferably a secreted protein that is produced by the expression of a nucleic 
acid having a sequence of SEQ ID Nos: 4 or 5. 

The term antibody as used herein is intended to include fragments thereof 
which are also specifically reactive with one of the subject ColoUp polypeptides. 
Antibodies can be fragmented using conventional techniques and the fragments 
screened for utility in the same manner as described above for whole antibodies. For 
example, F(ab)2 fragments can be generated by treating antibody with pepsin. The 
resulting F(ab)2 fragment can be treated to reduce disulfide bridges to produce Fab 
fragments. The antibody of the present invention is further intended to include 
bispecific, single-chain, and chimeric and humanized molecules having affinity for a 
ColoUp polypeptide conferred by at least one CDR region of the antibody. In 
preferred embodiments, the antibodies, the antibody further comprises a label attached 
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thereto and able to be detected, (e.g., the label can be a radioisotope, fluorescent 
compound, enzyme or enzyme co-factor). 

In certain preferred embodiments, an antibody of the invention is a 
monoclonal antibody, and in certain embodiments the invention makes available 
methods for generating novel antibodies. For example, a method for generating a 
monoclonal antibody that binds specifically to a ColoUp polypeptide, such as a 
ColoUp2 polypeptide may comprise administering to a mouse an amount of an 
immunogenic composition comprising the ColoUp2 polypeptide effective to stimulate 
a detectable immune response, obtaining antibody-producing cells (e.g. cells from the 
spleen) from the mouse and fusing the antibody-producing cells with myeloma cells 
to obtain antibody-producing hybridomas, and testing the antibody-producing 
hybridomas to identify a hybridoma that produces a monocolonal antibody that binds 
specifically to the ColoUp2 polypeptide. Once obtained, a hybridoma can be 
propagated i n a c ell c ulture, o ptionally i n c ulture c onditions w here t he hybridoma- 
derived cells produce the monoclonal antibody that binds specifically to the ColoUp2 
polypeptide. The monoclonal antibody may be purified from the cell culture. 

Anti-ColoUp antibodies can be used, e.g., to detect ColoUp polypeptides in 
biological samples and/or to monitor ColoUp polypeptide levels in an individual, for 
determining whether or not said patient is likely to develop colon cancer or is more 
likely to harbor colon adenomas, or allowing determination of the efficacy of a given 
treatment regimen for an individual afflicted with colon neoplasia, colon cancer, 
metastatic colon cancer and colon adenomas. The level of ColoUp polypeptide may 
be measured in a variety of sample types such as, for example, in cells , stools, and/or 
in bodily fluid, such as in whole blood samples, blood serum, blood plasma and urine. 
The adjective "specifically reactive with" as used in reference to an antibody is 
intended to mean, as is generally understood in the art, that the antibody is sufficiently 
selective between the antigen of interest (e.g. a ColoUp polypeptide) and other 
antigens that are not of interest that the antibody is useful for, at minimum, detecting 
the presence of the antigen of interest in a particular type of biological sample. In 
certain methods employing the antibody, a higher degree of specificity in binding may 
be desirable. For example, an antibody for use in detecting a low abundance protein 
of interest in the presence of one or more very high abundance protein that are not of 
interest may perform better if it has a higher degree of selectivity between the antigen 
of interest and other cross-reactants. Monoclonal antibodies generally have a greater 
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tendency (as compared to polyclonal antibodies) to discriminate effectively between 
the desired antigens and cross-reacting polypeptides. In addition, an antibody that is 
effective at selectively identifying an antigen of interest in one type of biological 
sample (e.g. a stool sample) may not be as effective for selectively identifying the 
same antigen in a different type of biological sample (e.g. a blood sample). Likewise, 
an antibody that is effective at identifying an antigen of interest in a purified protein 
preparation that is devoid of other biological contaminants may not be as effective at 
identifying an antigen of interest in a crude biological sample, such as a blood or urine 
sample. Accordingly, in preferred embodiments, the application provides antibodies 
that have demonstrated specificity for an antigen of interest (particularly, although not 
limited to, a ColoUpl or ColoUp2 polypeptide) in a sample type that is likely to be 
the sample type of choice for use of the antibody. In a particularly preferred 
embodiment, the application provides antibodies that bind specifically to a ColoUpl 
or ColoUp2 polypeptide in a protein preparation from blood (optionally serum or 
plasma) from a patient that has a colon neoplasia or that bind specifically in a crude 
blood sample (optionally a crude serum or plasma sample). 

One characteristic that influences the specificity of an antibody: antigen 
interaction is the affinity of the antibody for the antigen. Although the desired 
specificity may be reached with a range of different affinities, generally preferred 
antibodies will have an affinity (a dissociation constant) of about 10" 6 , 10" 7 , 10" 8 , 10" 
or less. 

In addition, the techniques used to screen antibodies in order to identify a 
desirable antibody may influence the properties of the antibody obtained. For 
example, an antibody to be used for certain therapeutic purposes will preferably be 
able to target a particular cell type. Accordingly, to obtain antibodies of this type, it 
may be desirable to screen for antibodies that bind to cells that express the antigen of 
interest (e.g. by fluorescence activated cell sorting). Likewise, if an antibody is to be 
used for binding an antigen in solution, it may be desirable to test solution binding. A 
variety of different techniques are available for testing antibody: antigen interactions 
to identify particularly desirable antibodies. Such techniques include ELISAs, surface 
plasmon resonance binding assays (e.g. the Biacore binding assay, Bia-core AB, 
Uppsala, Sweden), sandwich assays (e.g. the paramagnetic bead system of IGEN 
International, Inc., Gaithersburg, Maryland), western blots, immunoprecipitation 
assays and immunohistochemistry. 
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Another application of anti-ColoUp antibodies of the present invention is in 
the immunological screening of cDNA libraries constructed in expression vectors 
such as gtll, gtl8-23, ZAP, and ORF8. Messenger libraries of this type, having 
coding sequences inserted in the correct reading frame and orientation, can produce 
fusion proteins. For instance, gtll will produce fusion proteins whose amino termini 
consist of B-galactosidase amino acid sequences and whose carboxy termini consist of 
a foreign polypeptide. Antigenic epitopes of a ColoUp polypeptide, e.g., other 
orthologs of a particular protein or other paralogs from the same species, can then be 
detected with antibodies, as, for example, reacting nitrocellulose filters lifted from 
infected plates with the appropriate anti-ColoUp antibodies. Positive phage detected 
by this assay can then be isolated from the infected plate. Thus, the presence of 
ColoUp homologs can be detected and cloned from other animals, as can alternate 
isoforms (including splice variants) from humans. 

5. Methods for Detecting Molecular Markers in a Patient 

hi certain embodiments, the invention provides methods for detecting 
molecular markers, such as proteins or nucleic acid transcripts of the ColoUp markers 
described herein. In certain embodiments, a method of the invention comprises 
providing a biological sample and probing the biological sample for the presence of a 
ColoUp marker. Information regarding the presence or absence of the ColoUp 
marker, and optionally the quantitative level of the ColoUp marker, may then be used 
to draw inferences about the nature of the biological sample and, if the biological 
sample was obtained from a subject, the health state of the subject. 

Samples for use with the methods described herein may be essentially any 
biological material of interest. For example, a sample may be a tissue sample from a 
subject, a fluid sample from a subject, a solid or semi-solid sample from a subject, a 
primary cell culture or tissue culture of materials derived from a subject, cells from a 
cell line, or medium or other extracellular material from a cell or tissue culture, or a 
xenograft (meaning a sample of a colon cancer from a first subject, e.g. a human, that 
has been cultured in a second subject, e.g. an immunocompromised mouse). The term 
"sample" as used herein is intended to encompass both a biological material obtained 
directly from a subject (which may be described as the primary sample) as well as any 
manipulated forms or portions of a primary sample. For example, in certain 
embodiments, a preferred fluid sample is a blood sample. In this case, the term 
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sample is intended to encompass not only the blood as obtained directly from the 
patient but also fractions of the blood, such as plasma, serum, cell fractions (e.g. 
platelets, erythrocytes, lymphocytes), protein preparations, nucleic acid preparations, 
etc. A sample may also be obtained by contacting a biological material with an 
exogenous liquid, resulting in the production of a lavage liquid containing some 
portion of the contacted biological material. Furthermore, the term "sample" is 
intended to encompass the primary sample after it has been mixed with one or more 
additive, such as preservatives, chelators, anti-clotting factors, etc. In certain 
embodiments, a fluid sample is a urine sample. In certain embodiments, a preferred 
solid or semi-solid sample is a stool sample. In certain embodiments, a preferred 
tissue sample is a biopsy from a tissue known to harbor or suspected of harboring a 
colon neoplasia. In certain embodiments, a preferred cell culture sample is a sample 
comprising cultured cells of a colon cancer cell line, such as a cell line cultured from 
a metastatic colon cancer tumor or a colon-derived cell line lacking a functional TGF- 
p, TGF-P receptor or TGF-p signaling pathway. A subject is preferably a human 
subject, but it is expected that the molecular markers disclosed herein, and particularly 
their homologs from other animals, are of similar utility in other animals. In certain 
embodiments, it may be possible to detect a marker directly in an organism without 
obtaining a separate portion of biological material. In such instances, the term sample 
is intended to encompass that portion of biological material that is contacted with a 
reagent or device involved in the detection process. 

In certain embodiments, a method of the invention comprises detecting the 
presence of a ColoUp protein in a sample. Optionally, the method involves obtaining 
a quantitative measure of the ColoUp protein in the sample. In view of this 
specification, one of skill in the art will recognize a wide range of techniques that may 
be employed to detect and optionally quantitate the presence of a protein. In preferred 
embodiments, a ColoUp protein is detected with an antibody. Suitable antibodies are 
described in a separate section below. In many embodiments, an antibody-based 
detection assay involves bringing the sample and the antibody into contact so that the 
antibody has an opportunity to bind to proteins having the corresponding epitope. In 
many embodiments, an antibody-based detection assay also typically involves a 
system for detecting the presence of antibody-epitope complexes, thereby achieving a 
detection of the presence of the proteins having the corresponding epitope. 
Antibodies may be used in a variety of detection techniques, including enzyme-linked 
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immunosorbent assays (ELISAs), immunoprecipitations, Western blots. Antibody- 
independent techniques for identifying a protein may also be employed. For example, 
mass spectroscopy, particularly coupled with liquid chromatography, permits 
detection and quantification of large numbers of proteins in a sample. Two- 
dimensional gel electrophoresis may also be used to identify proteins, and may be 
coupled with mass spectroscopy or other detection techniques, such as N-terminal 
protein sequencing. RNA aptamers with specific binding for the protein of interest 
may also be generated and used as a detection reagent. 

In certain preferred embodiments, methods of the invention involve detection of a 
secreted form o f a C oloUp p rotein o r o steopontin, p articularly C oloUpl p rotein o r 
ColoUp2 protein. 

Samples should generally be prepared in a manner that is consistent with the 
detection sy stem t o b e e mployed. F or e xample, a s ample tobeusedinap rotein 
detection system should generally be prepared in the absence of proteases. Likewise, 
a sample to be used in a nucleic acid detection system should generally be prepared in 
the absence of nucleases. In many instances, a sample for use in an antibody-based 
detection system will not be subjected to substantial preparatory steps. For example, 
urine may be used directly, as may saliva and blood, although blood will, in certain 
preferred embodiments, be separated into fractions such as plasma and serum. 

In certain embodiments, a method of the invention comprises detecting the 
presence of a ColoUp expressed nucleic acid, such as an mRNA, in a sample. 
Optionally, the method involves obtaining a quantitative measure of the ColoUp 
expressed nucleic acid in the sample. In view of this specification, one of skill in the 
art will recognize a wide range of techniques that may be employed to detect and 
optionally quantitate the presence of a nucleic acid. Nucleic acid detection systems 
generally involve preparing a purified nucleic acid fraction of a sample, and 
subjecting the sample to a direct detection assay or an amplification process followed 
by a detection assay. Amplification may be achieved, for example, by polymerase 
chain reaction (PGR), reverse transcriptase (RT) and coupled RT-PCR. Detection of a 
nucleic acid is generally accomplished by probing the purified nucleic acid fraction 
with a probe that hybridizes to the nucleic acid of interest, and in many instances 
detection involves an amplification as well. Northern blots, dot blots, microarrays, 
quantitative PGR and quantitative RT-PCR are all well known methods for detecting a 
nucleic acid in a sample. 
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In certain embodiments, the invention provides nucleic acid probes that bind 
specifically to a ColoUp nucleic acid. Such probes may be labeled with, for example, 
a fluorescent m oiety, a radionuclide, an e nzyme o r an a ffinity t ag s uch as a b iotin 
moiety. For example, the TaqMan® system employs nucleic acid probes that are 
labeled in such a way that the fluorescent signal is quenched when the probe is free in 
solution and bright when the probe is incorporated into a larger nucleic acid. 

In certain embodiments, the application provides methods for imaging a colon 
neoplasm by targeting antibodies to any one of the markers ColoUp 1 through 
ColoUp8 or osetopontin described herein, more preferably the antibodies are targeted 
to ColoUp3. The markers described herein may be targeted using monoclonal 
antibodies which may be labeled with radioisotopes for clinical imaging of tumors or 
with toxic agents to destroy them. 

In other embodiments, the application provides methods for administering a 
imaging agent comprising a targeting moiety and an active moiety. The targeting 
moiety may be an antibody, F ab, F (Ab)2, a single chain antibody or other binding 
agent t hat i nteracts w ith a n e pitope s pecified b y a p olypeptide s equence h aving an 
amino acid sequence as set forth in SEQ ID Nos: 1-3 and 13-21, preferably an epitope 
specified by SEQ ID No: 16. The active moiety may be a radioactive agent, such as: 
radioactive heavy metals such as iron chelates, radioactive chelates of gadolinium or 
manganese, positron emitters of oxygen, nitrogen, iron, carbon, or gallium, 43 K, 52 Fe, 
57 Co, 67 Cu, 67 Ga, 68 Ga, 123 I, 125 1, 131 I, 132 I,.or 99 Tc. The imaging agent is administered 
in an amount effective for diagnostic use in a mammal such as a human and the 
localization and accumulation of the imaging agent is then detected. The localization 
and accumulation of the imaging agent may be detected by radioscintigraphy, nuclear 
magnetic resonance imaging, computed tomography or positron emission 
tomography. 

Immunoscintigraphy using monoclonal antibodies directed at the ColoUp markers 
may be u sed t o d etect and/or d iagnose colon n eoplasia. For e xample, monoclonal 
antibodies against the ColoUp marker such as ColoUpS labeled with ."Technetium, 
m Indium, 125 Iodine~may be effectively used for such imaging. As will be evident to 
the skilled artisan, the amount of radioisotope to be administered is dependent upon 
the radioisotope. Those having ordinary skill in the art can readily formulate the 
amount of the imaging agent to be administered based upon the specific activity and 
energy of a given radionuclide used as the active moiety. Typically 0.1-100 
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millicuries per dose of imaging agent, preferably 1-10 millicuries, most often 2-5 
millicuries are administered. Thus, compositions according to the present invention 
useful as imaging agents comprising a targeting moiety conjugated to a radioactive 
moiety comprise 0.1-100 millicuries, in some embodiments preferably 1-10 
millicuries, i n s ome e mbodiments p referably 2 -5 m illicuries, i n s ome e mbodiments 
more preferably 1-5 millicuries. 

Exemplification 

The invention now being generally described, it will be more readily 
understood by reference to the following examples, which are included merely for 
purposes of illustration of certain aspects and embodiments of the present invention, 
and are not intended to limit the invention. 

Example 1 : Selection of eight molecular markers for colon neoplasia 

Expression micro-array profiling was used to find genes whose expression was 
different between normal colon and metastatic colon cancer. Normal colon and 
metastatic colon cancer samples were analyzed for gene expression using DNA 
expression microarray techniques that profiled expression patterns of nearly 50,000 
genes, ESTs and predicted exons. Analysis of the data identified eight molecular 
markers for colon neoplasia, as shown in Table 2. 



Table 2: Eight Selected Molecular Markers for Colon Neoplasia 



Marker 


Example 


(Median 


(Median 


(Minimum 


(Median 


(Median 1 


Name 


Sequences 


Liver 


Liver 


Liver Mets) 


Met Cell 


Met 




(SEQ ID 


Mets) 


Mets) 


/(Maximum 


Lines) 


Xenografts) 




Nos.) 


/(Median 


/(Median 


Normal 


/(Median 


/Median 






Normal 


Normal 


Colon) 


Normal 


Normal 






Colon) 


Liver) 




Colon) 


Colon) 


ColoUpl 


1,2, 4, 13 


13.94 


13.94 


0.26 


14.08 


15.48. 


ColoUp2 


3,5, 14 


5.70 


5.70 


1.00 


5.32 


1.24 


ColoUp3 


7, 16 


16.36 


16.36 


0.80 


21.50 


15.68 
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ColoUp4 


8, 17 


4.68 


4.68 


1.00 


4.88 


1.56 


ColoUp5 


9, 18 


4.58 


4.74 


1.15 


4.82 


4.63 


ColoUp6 


10, 19 


9.52 


9.52 


0.52 


11.58 


1.92 


ColoUp7 


11 


9.20 


9.20 


0.18 


4.30 


9.00 


ColoUpS 


12, 20 


4.78 


4.78 


1.27 


3.76 


2.72 



Osteopontin was also identified as a molecular marker having similar 
characteristics (Example sequences SEQ ID Nos: 6, 15). Each of these molecular 
markers was subjected to additional analysis in various types of colon neoplasia. In 
the case of ColoUpl and ColoUp2, the microarray expression was confirmed by 
Northern blot and secretion of the protein was established. 

Example 2: Expression pattern of ColoUpl in various cell types. 

Shown in Figure 20 is a graphical display of ColoUpl expression levels 
measured for different tissue samples. ColoUpl transcript was essentially 
undetectable (AI expression levels less than 0) in normal colon epithelial strips 
(labeled colon epithelial), in normal liver and in colonic muscle (labeled c. muscle). 
In contrast ColoUpl expression was clearly detected in premalignant colon adenomas 
as well as in 90% of Dukes stage B (early node negative colon cancers), Dukes stage 
C (node positive colon cancer), Dukes stage D (primary colon cancers with associated 
metastatic spread) and in colon cancer liver metastasis (labeled liver metastasis). 
ColoUpl expression was also demonstrated in colon cancer cell lines (labeled colon 
cell lines) and in colon cancer xenografts grown in athymic mice (labeled xenografts). 
The expression in cell lines and xenografts confirms that colon neoplasia cells are the 
source of ColoUpl expression in the tumors. 

The probe for ColoUpl was designed to recognize transcripts corresponding to 
gene KIAA1199, Genbank entry AB033025, Unigene entry Hs.50081. A transcript 
corresponding to this gene was amplified by RT-PCR from colon cancer cell line 
Vaco-394. The sequence of this transcript is presented in Figure 3. 

Example 3: Confirmed gene expression pattern of ColoUpl 

Figure 29 shows a northern analysis using the cloned ColoUpl cDNA that 
identifies a transcript running above the large ribosomal subunit (to which the probe 
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cross hybridizes) that is not expressed in normal colon tissue samples and is 
ubiquitously expressed in a group of colon cancer cell lines. 

Figures 29B and 29C show the results of northern analysis of ColoUpl in 
normal colon tissue and colon neoplasms from 15 individuals with colon cancers and 
one individual with a colon adenoma. No normal colon sample expresses ColoUpl. 
However, expression is see in 13 of 15 colon cancers, and in the one colon adenoma. 
Expression is seen in cancers arising in both the right and left colon, and in cancers of 
Dukes Stage B2, C and D. 

Example 4: ColoUpl is a secreted protein 

The cloned ColoUpl colonic transcript was inserted into a cDNA expression 
vector with a C-terminal T7 epitope tag. Figure 30A shows a summary of the 
behavior of the tagged protein expressed by transfection of the vector into Vaco400 
cells. An anti T7 western blot shows expression of the transfected tagged protein 
detected in the lysate of a pellet of transfected cells (lane T of cell pellet) which is 
absent in cells transfected with a control empty expression vector (lane C of cell 
pellet). Moreover, serial immunoprecipitation and western blotting of T7 tagged 
protein from media in which V400 cells were growing (which had been clarified by 
centrifugation prior to immunoprecipatation) also clearly demonstrates secretion of 
ColoUpl protein into the growth medium. 

Figure 30B shows the full gels demonstrating expression of tagged 409041 
protein in V400 cells demonstrated by western analysis at left and shows detection of 
secreted 409041 protein in growth media as detected at right by serial 
immunoprecipitation and western analysis. (Antibody from the high level of serum 
in which FET cells are grown blocked the ability of staphA conjugated beads to 
precipitate anti-T7 bound to 409041 in growth media from FET cells). 

Example 5: Expression pattern of ColoUp2 in various cell types. 

Shown in Figure 21 is the graphical display of ColoUp2 expression levels 
measured for different samples analyzed. ColoUp2 transcript was essentially 
undetectable (AI expression levels less than 0) in normal colon epithelial strips 
(labeled colon epithelial), in normal liver and in colonic muscle (labeled c. muscle). 
In contrast ColoUp2 expression was clearly detected in premalignant colon adenomas 
as well as in 90% of Dukes stage B (early node negative colon cancers), Dukes stage 
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C (node positive colon cancer), Dukes stage D (primary colon cancers with associated 
metastatic spread) and in colon cancer liver metastasis (labeled liver metastasis). 
ColoUp2 expression was also demonstrated in colon cancer cell lines (labeled colon 
cell lines) and in colon cancer xenografts grown in athymic mice (labeled xenografts). 
The expression in cell lines and xenografts confirms that colon neoplasia cells are the 
source of ColoUp2 expression in the tumors. 

Probe ColoUp2 was designed to recognize transcripts corresponding to a 
noncoding EST, Genbank entry AI357412, Unigene entry Hs.157601. By 5' RACE, 
database assembly, and ultimately RT-PCR, we cloned from a colon cancer cell line a 
novel protein encoding RNA transcript whose noncoding 3' UTR was shown to 
correspond to the ColoUp2 specified EST. This full length coding sequence was 
determined by RT-PCR amplification from colon cancer cell line Vaco503 and 
sequences are provided in Figure 4. 

ColoUp2 is a "class identifier" (that is, it is higher in all colon cancer samples 
than in all normal colon samples), it is not-expressed in normal body tissues and it 
contains a signal sequence predicting that the protein product will be secreted (as well 
as several other recognizable protein motifs including domains from the epidermal 
growth factor protein and from the Von Willebrands protein). 

Example 6: Confirmed gene expression pattern of ColoUp2 

Figure 31 shows a northern analysis using the cloned ColoUp2 cDNA that 
identifies a transcript running above the large ribosomal subunit (to which the probe 
cross hybridizes) that is not expressed in normal colon tissue samples and is expressed 
in the majority of group of colon cancer cell lines. Panel A of the figure shows the 
northern hybridization. The red arrow designates the ColoUp2 transcript. Above 
each lane is the name of the sample and the level (in parenthesis) of ColoUp2 
expression recorded. The black arrow designates the cross hybridizing ribosomal 
large subunit. Panel B shows the eithidum bromide stained gel corresponding to the 
blot, and the black arrows designate the large and small ribosomal subunits. 

Example 7: ColoUp2 is a secreted protein 

The cloned ColoUp2 colonic transcript was inserted into a cDNA expression 
vector with a C-terminal V5 epitope tag. Figure 32 shows a summary of the behavior 
of the tagged protein expressed by transfection of the vector into SW480 and 
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Vaco400 cells. An anti V5 western blot shows (red arrows) expression of the 
transfected tagged protein detected in the lysate of a pellet of transfected cells (lysates 
western panel, lanes labeled ColoUp2/V5) which is absent in cells transfected with a 
control empty expression vector (lanes labeled pcDNAS.l). Moreover, serial 
immunoprecipitation and western blotting of V5 tagged protein from media in which 
V400 and SW480 cells were growing (which had been clarified by centrifugation 
prior to immunoprecipatation) also clearly demonstrates secretion of the ColoUp2 
protein into the growth medium (panel labeled medium IP-western). Antibody bands 
from the immunoprecipitation are also present on the IP-western blot. Detection of 
secreted ColoUp2 protein was shown in cells assayed both 24 hours and 48 hours 
after transfection. 

Example 8: Expression pattern of ColoUpS - ColoUt>8 and osteopontin in various cell 
types. 

Shown in Figures 22-28 are the graphical displays of ColoUpS - ColoUp8 and 
osteopontin expression levels measured for different samples analyzed. 

Example 9: Confirmed gene expression pattern of ColoUpS 

Shown in Figure 33 is a northern blot showing that ColoUp5 is expressed in 
colon cancer cell lines and not expressed in non-neoplastic material. Figure 33 shows 
two northern blot analysis of ColoUpS mRNA levels in normal colon tissues and a 
group of colon cancer cell lines (top panels). The bottom panels show the ethidium 
bromide stained gel corresponding to the blot. Homologs for ColoUpS are found in 
other mammals, including mouse and rat, and sequence alignments are shown in 
Figures 34 and 35. 

Example 10: Detection of xenograft derived ColoUpl and Co1oUp2 proteins 
circulating in the blood of mice. 

To determine that ColoUpl and ColoUp2 proteins are effective serologic 
markers of colon neoplasia, we derived transfected cell lines that stably expressed and 
secreted V5-epitope tagged ColoUpl and ColoUp2 proteins. These cells lines were 
then injected into athymic mice and grown as tumor xenografts. Mice were sacrificed 
and serum was obtained. V5 tagged proteins were then precipitated from the serum 
using beads conjugated to anti~V5 antibodies. Precipitated serum proteins were run 
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out on SDS-PAGE, and visualized by western blotting using HRP-conjugated anti-V5 
antibodies (thereby eliminating visualization of any contaminating mouse 
immunoglobulin). Figure 36 shows detection of circulating ColoUp2 protein in 
mouse serum. The ColoUp2 protein is secreted as 2 bands of 85KD and 55KD in 
size, of which the 55KD band predominates in the serum. The 55KD band is 
presumably a processed form of the 85KD band. This observation demonstrates that, 
in this mouse model, ColoUp2 is indeed a secreted marker of colon cancers and 
adenomas, and that ColoUp2 can gain access to and circulate stably in patient serum. 
This observation provides the surprising result that a processed fragment of ColoUp2 
is the predominant serum form of the protein and therefore detection reagents targeted 
to this portion would be particularly suitable for diagnostic testing. 

A time course experiment showed that ColoUp2 protein was detectable in 
mouse blood at the earliest time assayed, 1 week after injection of ColoUp2 secreting 
colon cancer cells, at which time xenograft tumor volume as only 100mm . 

Similar observations were also made for ColoUpl, as shown in Figure 37. 

Example 11: Purification of ColoUpl and C o1oUp2 proteins. 

In order to develop monoclonal antibodies against native ColoUpl and 
ColoUp2 proteins, we devised a protocol for purification on Ni-NTA agarose 
(QIAGEN) nickel beads of recombinant His tagged ColoUpl and ColoUp2 proteins 
from the media supernate of SW480 cells engineered to express these proteins. 
Currently we have purified both ColoUpl and ColoUp2 proteins to sufficient purity to 
generate antibodies. As shown in Figure 38, a Coomassie blue stained gel of purified 
ColoUp2 shows only the 85KD and 55KD size bands that correspond to the tagged 
ColoUp2 proteins visualized on western blot. Similarly, a Coomassie blue stained gel 
of purified ColoUpl shows the preparation is highly purified and composed of a 
single 180KD band that corresponds perfectly to the size band seen on western 
blotting of the epitope tagged ColoUpl protein. Thus we have purified ColoUp2 and 
ColoUpl to sufficient homogeneity and yield. Scaled up purification of these proteins 
from a 50 liter media preparation should yield 2.5 mg of protein, more than adequate 
for immunizing mice and screening fusion supernates for development of monoclonal 
antibodies specific for native ColoUpl and ColoUp2. 

Example 12: Measuring apical and basolater al secretion of ColoUpl and ColoUp2. 
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We expected that ColoUp2 will serve as a serologic marker detection not only 
of colon cancers but also of large colon adenomas that also express ColoUp2. 
Adenomas, unlike colon cancers, are non-invasive. Thus, for adenomas to move 
ColoUp2 proteins into the circulation they would need to secrete this protein from the 
basolateral cell surface facing capillaries and lymphatics, rather than from the apical 
cell surface facing the colon lumen. To determine the polarity of ColoUp2 secretion 
we transiently transfected a monolayer of polarized Caco2 colon cancer cells with an 
expression vector for V5 -epitope tagged ColoUp2 protein. This cell monolayer was 
grown in transwell dishes on filters that separate an upper transwell chamber 
(representing media exposed to the apical surface of the monlayer) from a lower 
transwell chamber (representing media exposed to the basolateral surface of the 
monolayer). Integrity of the sealing of the monolayer was assayed by measuring 
electrical resistance across the filters, and efficiency of transient transfection was 
monitored by expression of a gfp marker. Media from upper and lower chambers was 
harvested at 24, 48, 72, and 96 hours post transfection, and secreted tagged ColoUp2 
protein was detected by western analysis directed against the V5 epitope tag. As 
Figure 39 shows, characteristic 85KD and 55KD secreted forms of ColoUp2 were 
detected in media sampling the basolateral monolayer compartment at all time points 
assayed. At a single time point, 48 hours, ColoUp2 was additionally detected in 
media representing the apical secretion face; however, a dip in the transfilter electrical 
resistance at 48 hours suggests the likelihood of some leaking across the monolayer at 
this time point. Certainly, the data clearly shows secretion of ColoUp2 into the 
basolateral monolayer compartment, and hence establishes ColoUp2 as demonstrating 
the requisite biology for a candidate serologic marker of colon adenomas. 

As was done for ColoUp2, ColoUpl expression vectors were used to 
transiently transfect Caco2 cell monolayers grown on transwell filters. Secretion of 
ColoUpl was then assayed in media collected respectively from the upper and lower 
transwell chambers. Western blot assays demonstrated equal secretion of ColoUl 
from both apical and basolateral monolayer surfaces. Studies of ColoUpl were done 
in parallel with those of ColoUp2, and electrical resistance of the ColoUpl 
monolayers exceeded that of the ColoUp2 monolayers, supporting that the ColoUpl 
transfected monolayers were well sealed. Additionally, levels of secreted ColoUpl 
protein were similar to those of secreted ColoUp2, suggesting that ColoUpl secretion 
by both apical and basolateral compartments was not simply due to overexpression.. 
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Accordingly, we predict that native ColoUpl protein is likely secreted at least in part 
from the basolateral epithelial face, and hence should be detectable as a serologic 
marker of large colon adenomas. 

Example 13: Determining the sequence of the 55 kDa ColoUp2 fragment 

The protein sequence of C-terminal fragment of ColoUp2 that is secreted by 
human cell lines and detected as predominant fragment in blood (488 aa) was 
determined. As d escribed a bove, w e h ave found o n w estern b lots a nd on p urified 
preparations of C-terminal epitope tagged (V5-His epitope) ColoUp2 protein secreted 
by transfected human colon cancer cells, both a full sized band of approximately 90 
kDa and a smaller approximately 55 kDa C-terminal fragment (as demonstrated by 
the retention of the C-terminal epitope tag). Moreover, when these cells were injected 
into athymic mice, the 55 kDa C-terminal tagged protein was the predominant species 
detected as circulating in the mouse blood, when mouse serum is analyzed by serial 
immunoprecipitation and western blot analysis directed against the V5 tag. The 
precise location of the cleavage site accounting for the C-terminal fragment was 
established by excising the acrylamide gel band containing the purified C-terminal 
fragment and p erforming m ass spectroscopy analysis o f tryptic fragments from the 
protein. A peptide of sequence AVLAAHCPFYSWK was present only in the digest 
of the 55KD fragment, but was absent from the digest of the Ml length protein, 
demonstrating that this peptide corresponded to the unique amino terminus of the 
55KD fragment. The complete sequence of the 55KD C-terminal fragment is shown 
in Figure 41. 

Incorporation by Reference 

All publications and patents mentioned herein are hereby incorporated by 
reference in their entirety as if each individual publication or patent was specifically 
and individually indicated to be incorporated by reference. In case of conflict, the 
present application, including any definitions herein, will control. 

Equivalents 

While specific embodiments of the subject invention have been discussed, the 
above specification is illustrative and not restrictive. Many variations of the invention 
will become apparent to those skilled in the art upon review of this specification and 
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the claims below. The full scope of the invention should be determined by reference 
to the claims, along with their full scope of equivalents^ and the specification, along 
with such variations. 
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1 . A method for detecting whether a subject to likely to have a colon neoplasia 
comprising: 

a) obtaining a biological sample from said subject; 

b) detecting one or more polypeptides selected from among: one or more 
ColoUpl polypeptides and one or more ColoUp2 polypeptides, wherein the 
presence of said one or more polypeptides is indicative of colon neoplasia. 

2. The method of claim 1, wherein the ColoUpl polypeptide is encoded by a 
nucleic acid sequence that is at least 95% identical to the nucleic acid sequence of 
SEQ ID No: 4. 

3. The method of claim 1, wherein the ColoUpl polypeptide is encoded by a 
nucleic acid sequence that is at least 98-99 % identical to the nucleic acid 
sequence of SEQ ID No: 4. 

4. The method of claim 1, wherein the ColoUpl polypeptide is encoded by 
SEQ ID No: 4. 

5. The method of claim 1, wherein the ColoUp2 polypeptide is encoded by a 
nucleic acid sequence that is at least 95% identical to the nucleic acid sequence of 
SEQ ID No: 5. 

6. The method of claim 1, wherein the ColoUp2 polypeptide is encoded by a 
nucleic acid sequence that is at least 98-99% identical to the nucleic acid sequence 
of SEQ ID No: 5. 

7. The method of claim 1, wherein the ColoUp2 polypeptide is encoded by 
SEQ ID No: 5. 

8. The method of claim 1, wherein the ColoUpl polypeptide is encoded by a 
nucleic acid sequence that hybridizes under stringent conditions to a nucleic acid 
sequence of SEQ ID No: 4. 
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9. The method of claim 1 , wherein the ColoUp2 polypeptide is encoded by a 
nucleic acid sequence that hybridizes under stringent conditions to a nucleic acid 
sequence of SEQ ID No: 5. 

10. The method of claim 2, wherein the ColoUpl polypeptide is encoded a 
nucleic acid encoding a polypeptide comprising an amino acid sequence that is at 
least 95% identical to the amino acid sequence as set forth in any one of SEQ ID 
No: 1, SEQ ID No: 2 and SEQ ID No: 13. 

1 1 . The method of claim 5, wherein the ColoUp2 polypeptide is encoded a 
nucleic acid encoding a polypeptide comprising an amino acid sequence that is at 
least 95% identical to the amino acid sequence as set forth in any one of SEQ ID 
No: 3 and SEQ ID No:14. 

12. The method of claim 1, wherein said biological sample is selected from the 
group consisting of whole blood or a fraction thereof. 

13. The method of claim 1, wherein said biological sample is selected from the 
group consisting of urine or stool samples. 

14. The method of claim 1, wherein said biological sample is a blood sample. 

15. The method of claim 14, wherein said blood sample is fractionated to obtain 
blood serum and/or blood plasma. 

16. The method of claim 15, wherein said biological sample is enriched for 
ColoUpl or ColoUp2. 

17. The method of claim 1 ? wherein the polypeptide is detected by an assay. 

18. The method of claim 17, wherein said assay employs an antibody. 

19. The method of claim 18, where said assay is selected from the group 
consisting of an immunoprecipitation assay, a Western blot, a radioimmunoassays 
and an enzyme-linked immunosorbent assay (ELISA). 
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20. The method of claim 1 8, wherein said assay comprises contacting the 
biological sample with an antibody that interacts with ColoUpl polypeptide or the 
ColoUp2 polypeptide. 

21 . The method of claim 20, wherein the antibody interacts with an epitope 
selected from among: an epitope on SEQ ID No: 1 and an epitope on SEQ ID No: 
2 

22. The method of claim 20, wherein the antibody interacts with an epitope 
selected from among: an epitope on SEQ ID No: 3 and an epitope on SEQ ID No: 
14. 

23. The method of claim 20, wherein the antibody is detectably labeled. 

24. The method of claim 24, wherein the label is selected from the group 
consisting of an enzyme, a fluorescent substance, a chemiluminescent substance, a 
chromophore, a radioactive isotope and a complexing agent. 

25. A purified antibody that interacts with an epitope selected from among: an 
epitope on SEQ ID No: 1 and an epitope on SEQ ID No: 2. 

26. A purified antibody that interacts with an epitope selected from among: an 
epitope on SEQ ID No: 3 and an epitope on SEQ ID No: 14. 

27. The antibody of claim 25, wherein the antibody is a monoclonal antibody. 

28. The antibody of claim 26, wherein the antibody is a monoclonal antibody. 

29. A hybridoma cell line that produces the antibody of claim 27. 

30. A hybridoma cell line that produces the antibody of claim 27. 

31 . The method of claim 1, comprising detecting the amount of the at least one 
ColoUpl polypeptide and/or the at least one ColoUp2 polypeptide in the 
biological sample. 

32. The method of claim 31, wherein the amount of the at least one ColoUpl 
polypeptide and/or the at least one ColoUp2 polypeptide in the biological sample 
is compared to a predetermined standard. 
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33. The method of claim 31, wherein the amount of the at least one ColoUpl 
polypeptide and/or the at least one ColoUp2 polypeptide in the biological sample 
is compared to a predetermined standard. 

34. The method of claim 31, wherein the amount of the at least one ColoUpl 
polypeptide and/or the at least one ColoUp2 polypeptide in the biological sample 
is compared to the subject's historical baseline. 

35. The method of claim 1, wherein the presence of the at least one ColoUpl 
and/or at least one ColoUp 2 polypeptide is indicative that the subject is likely to 
develop colon neoplasia. 

36. The method of claim 1 , wherein the presence of the at least one ColoUp 1 
and/or at least one ColoUp 2 polypeptide is indicative that the subject is likely to 
harbor a colon adenoma or a colon cancer. 

37. The method of claim 1 , wherein the presence of the at least one ColoUpl 
and/or at least one ColoUp 2 polypeptide aids in determining the therapeutic 
protocol to be administered to the subject having a colon neoplasia. 

38. The method of claim 37, wherein the subject was not previously diagnosed 
with colon cancer. 

39. The method of claim 37, wherein the subject has previously received or is 
currently receiving a therapy for colon cancer, wherein the presence of the at least 
one ColoUpl polypeptide and/or at least one ColoUp 2 polypeptide indicates that 
the subject is likely to have a relapse or a persistent or progressive colon cancer. 

40. The method of claim 1 , wherein the colon neoplasia is a colon adenoma. 

41 . The method of claim 1 , wherein the colon neoplasia is selected from among: 
a colon cancer and a metastatic colon cancer. 

42. The method of claim 1, comprising detecting at least one ColoUpl 
polypeptide and at least one ColoUp2 polypeptide in the biological sample. 

43 . A kit for detecting colon neoplasia in a biological sample, comprising: 
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a) an antibody which interacts with an epitope of ColoUpl 

b) instructions for use. 
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or ColoUp2; and 



44. A kit for detecting colon neoplasia in a biological sample, comprising: 

a) an antibody which interacts with a polypeptide having an amino acid 
sequence as set forth in any one of SEQ ID Nos: 1-3; and 

b) a container. 

45. The kit of claim 44, wherein said antibody is detectably labeled. 

46. The kit of claim 45, wherein said label is selected from the group consisting 
of an enzyme, a fluorescent substance, a chemiluminescent substance, a 
chromophore, a radioactive isotope and a complexing agent.. 

47. A recombinant nucleic acid comprising a nucleic acid sequence that is at 
least 95% identical to a nucleic acid sequence of SEQ ID No: 5, or a complement 
thereof. 

48. The recombinant nucleic acid of claim 47, wherein the recombinant nucleic 
acid comprises a nucleic acid sequence that is at least 99.5% identical to a nucleic 
acid sequence of SEQ ID No: 5, or a complement thereof. 

49. The recombinant nucleic acid of claim 47, wherein the recombinant nucleic 
acid comprises a nucleic acid sequence that is identical to the nucleic acid of SEQ 
ID No: 5 or a complement thereof. 

50. A recombinant nucleic acid comprising a nucleic acid sequence that encodes 
a polypeptide that is at least 95% identical to a polypeptide selected from the 
group consisting of SEQ ID Nos: 3 and 14, or a complement thereof. 

5 1 . The recombinant nucleic acid of claim 50, wherein the recombinant nucleic 
acid comprises a nucleic acid sequence that encodes a polypeptide that is at least 
99.5% identical to a polypeptide selected from the group consisting of SEQ ID 
Nos: 3 and 14, or a complement thereof. 
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52. The recombinant nucleic acid of claim 50, wherein the recombinant nucleic 
acid comprises a nucleic acid sequence that encodes a polypeptide that is identical 
to a polypeptide selected from the group consisting of SEQ ID Nos: 3 and 14, or a 
complement thereof 

53. An expression construct comprising the recombinant nucleic acid of claim 
50. 

54. A vector comprising the expression construct of claim 53. 

55. A cell comprising the expression construct of claim 53. 

56. A cell of claim 55, wherein the cell is selected from the group consisting of: 
a bacterial cell and a eukaryotic cell. 

57 . A method of preparing a ColoUp2 polypeptide comprising, 

(a) obtaining a cell of claim 55; 

(b) culturing the cell under conditions that promote production of the 

polypeptide encoded by the recombinant nucleic acid; 

(c) obtaining a cellular fraction that comprises the polypeptide encoded 

by the recombinant nucleic acid. 

58. A method of claim 57, further comprising purifying the cellular fraction of 
(c) to obtain a substantially pure ColoUp2 polypeptide. 

59. A recombinant polypeptide comprising an amino acid sequence that is at 
least 95% identical to a sequence selected from the group consisting of SEQ ID 
Nos: 3 and 14. 

60. The recombinant polypeptide of claim 59, wherein the recombinant 
polypeptide comprises an amino acid sequence that is at least 99.5% identical to a 
sequence selected from the group consisting of SEQ ID Nos: 3 and 14. 

6 1 . The recombinant polypeptide of claim 59, wherein the recombinant 
polypeptide comprises an amino acid sequence that is identical to a sequence 
selected from the group consisting of SEQ ID Nos: 3 and 14. 
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62. The recombinant polypeptide of claim 59, wherein the recombinant 
polypeptide further comprises an epitope tag that facilitates detection of the 
recombinant polypeptide with an antibody. 

63. A purified polypeptide comprising an amino acid sequence that is at least 
95% identical to a sequence selected from the group consisting of SEQ ID Nos: 3 
and 14. 

64. The purified polypeptide of claim 63, wherein the purified polypeptide 
comprises an amino acid sequence that is at least 99.5% identical to a sequence 
selected from the group consisting of SEQ ID Nos: 3 and 14. 

65 . The purified polypeptide of claim 63 , wherein the purified polypeptide 
comprises an amino acid sequence that is identical to a sequence selected from the 
group consisting of SEQ ID Nos: 3 and 14. 

66. A fusion protein comprising a first polypeptide domain and a second 
polypeptide domain, wherein the first polypeptide domain consists of an amino 
acid sequence that is at least 95% identical to an amino acid sequence selected 
from the group consisting of: SEQ ID No. 3 and SEQ ID No. 14. 

67. The fusion protein of claim 66, wherein the second polypeptide domain is a 
domain selected from the group consisting of: a detection domain, a purification 
domain and an antigenic domain. 

68. An antibody that binds specifically to a ColoUp2 polypeptide of claim 63. 

69. The antibody of claim 68, wherein the antibody binds the ColoUp2 
polypeptide with a dissociation constant of less than 10" 6 M. 

70. The antibody of claim 68, wherein the antibody is a monoclonal antibody. 

71 . The antibody of claim 68, wherein the antibody is effective for binding 
specifically to the ColoUp2 polypeptide in a blood sample. 

72. The antibody of claim 68, wherein the antibody is effective for binding 
specifically to the ColoUp2 polypeptide in a sample comprising cells from a colon 
neoplasia. 
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73. A method for generating a monoclonal antibody that binds specifically to a 
ColoUp2 polypeptide of claim 63, the method comprising: 

(a) administering to a mouse an amount of an immunogenic 
composition comprising the ColoUp2 polypeptide effective to 
stimulate a detectable immune response; 

(b) obtaining antibody-producing cells from the mouse and fusing the 
antibody-producing cells with myeloma cells to obtain antibody- 
producing hybridomas; 

(c) testing the antibody-producing hybridomas to identify a preferred 
hybridoma, wherein the preferred hybridoma is a hybridoma that 
produces a monocolonal antibody that binds specifically to the 
ColoUp2 polypeptide; 

(d) culturing the preferred hybridoma cell culture that produces the 
monoclonal antibody that binds specifically to the Co; and 

(e) obtaining the monoclonal antibody that binds specifically to the 
ColoUp2 polypeptide from the cell culture. 

74. The method of claim 73, wherein testing the antibody-producing 
hybridomas comprises testing whether the antibody-producing hybridomas 
produce an antibody that binds to the ColoUp2 polypeptide in an assay selected 
from the group consisting of: an enzyme-linked immunosorbent assay, a Bia-core 
assay and an immunoprecipitation assay. 

75. A method for detecting whether a subject to likely to have a colon neoplasia 
comprising: 

a) obtaining a biological sample from said subject; 

b) detecting one or more polypeptides selected from among: one or more 
secreted ColoUpl polypeptides and one or more secreted ColoUp2 polypeptides, 
wherein the presence of said at least one polypeptide is indicative of colon 
neoplasia. 
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76. The method of claim 75, wherein the secreted ColoUp2 polypeptide is 
selected from among: 



a) a secreted polypeptide produced by the expression of a nucleic acid that is 
at least 95% identical to the amino acid sequence of SEQ ID No: 5; 

b) a secreted polypeptide produced by the expression of a nucleic acid that is a 
naturally occurring variant of SEQ ID No: 5; 

c) a secreted polypeptide produced by the expression of a nucleic acid that 
hybridizes under stringent conditions to a nucleic acid sequence of SEQ ID 
No: 5; 

d) a secreted polypeptide having a sequence that is at least 95% identical to the 
amino acid sequence of SEQ ID No: 3; and 

e) a secreted polypeptide having a sequence that is at least 95% identical to the 
amino acid sequence of SEQ ID No: 21. 

77. The method of claim 75, wherein the secreted ColoUp2 polypeptide is 
produced by the expression of a nucleic acid having the sequence of SEQ ID No: 
5. 

78. The method of claim 75, wherein the secreted ColoUp2 polypeptide is 
produced by the expression of a nucleic acid sequence that is at least 98-99% 
identical to the nucleic acid sequence of SEQ ID No: 5. 

79. The method of claim 1, wherein the secreted ColoUp2 polypeptide has an 
amino acid sequence that is at least 98-99% identical to an amino acid sequence 
selected from among SEQ ID No: 3 and SEQ ID No:21. 

80. The method of claim 75, wherein the secreted ColoUpl polypeptide is 
selected from among: 

a) a secreted polypeptide produced by the expression of a nucleic acid that is 
at least 95% identical to the amino acid sequence of SEQ ID No: 4; 

b) a secreted polypeptide produced by the expression of a nucleic acid that is a 
naturally occurring variant of SEQ ID No: 4; 

c) a secreted polypeptide produced by the expression of a nucleic acid that 
hybridizes under stringent conditions to a nucleic acid sequence of SEQ ID 
No: 4; 

d) a secreted polypeptide having a sequence that is at least 95% identical to the 
amino acid sequence of SEQ ID No: 1; and 
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e) a secreted polypeptide having a sequence that is at least 95% identical to the 
amino acid sequence of SEQ ID No: 2. 



8 1 . The method of claim 75 , wherein the secreted ColoUp 1 polypeptide is 
produced by the expression of a nucleic acid having the sequence of SEQ ID No: 
4. 

82. The method of claim 75, wherein the secreted ColoUp 1 polypeptide is 
produced by the expression of a nucleic acid sequence that is at least 98-99% 
identical to the nucleic acid sequence of SEQ ID No: 4. 

83. The method of claim 1 5 wherein the secreted ColoUp 1 polypeptide has an 
amino acid sequence that is at least 98-99% identical to an amino acid sequence 
selected from among SEQ ID No: 1 and SEQ ID No:2. 

84. The method of claim 75, wherein the biological sample is a blood sample or 
a fraction derived from blood. 

85 . The method of claim 84, wherein the biological sample is selected from 
among: whole blood, blood plasma, and blood serum. 

86. The method of claim 75, wherein the biological sample is derived from the 
inner wall and/or lumen of the intestinal tract. 

87. The method of claim 86, wherein the biological sample is a stool sample. 

88. The method of claim 75, wherein the biological sample is a urine sample. 

89. The method of claim 75, wherein the polypeptide is detected by an assay 
that employs an antibody. 

90. The method of claim 89, where the assay is selected from among: an 
immunoprecipitation assay, a Western blot, a radioimmunoassays and an enzyme- 
linked immunosorbent assay (ELISA). 

9 1 . The method of claim 89, wherein the assay comprises contacting the 
biological sample with an antibody that interacts with a secreted ColoUp 1 
polypeptide or a secreted ColoUp2 polypeptide. 
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92. The method of claim 89, wherein the antibody interacts with an epitope of 
an amino acid sequence selected from among: SEQ ID No: 1 and SEQ ID No: 2. 

93 . The method of claim 89, wherein the antibody interacts with an epitope of 
the amino acid sequence of SEQ ID No: 3. 

94. The method of claim 89, wherein the antibody interacts with an epitope of 
the amino acid sequence of SEQ ID No: 21. 

95. The method of claim 89, wherein the antibody is detectably labeled. 

96. The method of claim 95, wherein the label is selected from the group 
consisting of an enzyme, a fluorescent substance, a chemiluminescent substance, a 
chromophore, a radioactive isotope and a complexing agent. 

97. The method of claim 75, further comprising determining the amount of at 
least one secreted ColoUpl polypeptide and/or at least one ColoUp2 in the 
biological sample. 

98. The method of claim 75, wherein the amount of at least one secreted 
ColoUpl polypeptide and/or at least one secreted ColoUp2 polypeptide in the 
biological sample is compared to a predetermined standard. 

99. The method of claim 75, wherein the amount of at least one secreted 
ColoUpl polypeptide and/or at least one secreted ColoUp2 polypeptide in the 
biological sample is compared to the subject's historical baseline. 

1 00. The method of claim 75, wherein the presence of at least one secreted 
ColoUpl polypeptide and/or at least one secreted ColoUp2 polypeptide is 
indicative that the subject is likely to harbor a colon adenoma or a colon cancer. 

101 . The method of claim 75, wherein the presence of at least one secreted 
ColoUpl polypeptide and/or at least one secreted ColoUp2 polypeptide aids in 
determining the therapeutic protocol to be administered to a subject having a 
colon neoplasia. 

1 02. The method of claim 75, wherein the subject was not previously diagnosed 
with colon cancer. 
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1 03 . The method of claim 75 , wherein the subj ect has previously received or is 
currently receiving a therapy for colon cancer, wherein the presence of at least one 
secreted ColoUpl polypeptide and/or at least one secreted ColoUp2 polypeptide 
indicates that the subject is likely to have a relapse or a persistent or progressive 
colon cancer. 

104. The method of claim 75, wherein the colon neoplasia is a colon adenoma. 

105. The method of claim 75, wherein the colon neoplasia is colon cancer. 

1 06. The method of claim 75 , wherein the colon neoplasia is metastatic colon 
cancer. 

107. The method of claim 75, comprising detecting at least one secreted 
ColoUpl polypeptide and at least one secreted ColoUp2 polypeptide in the 
biological sample. 

108. A kit for detecting one or more molecular markers of colon neoplasia in a 
biological sample, comprising: 

a) an antibody which interacts with an epitope of a secreted ColoUpl polypeptide 
or a secreted ColoUp2 polypeptide; and 

b) instructions for use. 

109. The kit of claim 108, wherein the antibody interacts with an epitope of a 
polypeptide selected from among: the polypeptide of SEQ ID No:l, the 
polypeptide of SEQ ID No:2, the polypeptide of SEQ ID No:3 and the polypeptide 
ofSEQIDNo:21. 

110. The kit of claim 108, wherein the antibody is detectably labeled. 

111. A purified polypeptide consisting essentially of an amino acid sequence that 
is at least 95% identical to the sequence of SEQ ID No: 21. 

112. The purified polypeptide of claim 111, wherein the purified polypeptide 
consists essentially of an amino acid sequence that is at least 98-99% identical to 
the sequence of SEQ ID No: 21 . 
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113. The purified polypeptide of claim 111, wherein the purified polypeptide 
consists essentially of the amino acid sequence of SEQ ID No: 21. 

114. A fusion protein comprising a first polypeptide domain and a second 
polypeptide domain, wherein the first polypeptide domain consists essentially of 
an amino acid sequence that is at least 95% identical to an amino acid sequence of 
SEQ ID No. 21. 

115. The fusion protein of claim 114, wherein the second polypeptide domain is 
a domain selected from the group consisting of: a detection domain, a purification 
domain and an antigenic domain. 

116. An antibody that binds specifically to a ColoUp2 polypeptide consisting 
essentially of the amino acid sequence of SEQ ID No: 21. 

117. The antibody of claim 1 1 6, wherein the antibody binds the ColoUp2 
polypeptide with a dissociation constant of less than 10" 6 M. 

118. The antibody of claim 1 1 6, wherein the antibody is a monoclonal antibody. 

119. The antibody of claim 116, wherein the antibody is effective for detecting 
the ColoUp2 polypeptide in a blood sample. 

120. The antibody of claim 116, wherein the antibody is effective for detecting 
the ColoUp2 polypeptide in a sample comprising cells from a colon neoplasia. 

121. A method for generating a monoclonal antibody of claim 1 1 8, the method 
comprising: 

(a) administering to a mouse an amount of an immunogenic 
composition comprising the ColoUp2 polypeptide effective to 
stimulate a detectable immune response; 

(b) obtaining antibody-producing cells from the mouse and fusing the 
antibody-producing cells with myeloma cells to obtain antibody- 
producing hybridomas; 
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(c) testing the antibody-producing hybridomas to identify a preferred 
hybridoma, wherein the preferred hybridoma is a hybridoma that 
produces a monocolonal antibody that binds specifically to the 
ColoUp2 polypeptide; 

(d) culturing the preferred hybridoma cell culture that produces the 
monoclonal antibody that binds specifically to the ColoUp2 
polypeptide; and 

(e) obtaining the monoclonal antibody that binds specifically to the 
ColoUp2 polypeptide from the cell culture. 

122. The method of claim 121 , wherein testing the antibody-producing 
hybridomas comprises testing whether the antibody-producing hybridomas 
produce an antibody that binds to the ColoUp2 polypeptide in an assay selected 
from the group consisting of: an enzyme-linked immunosorbent assay, a Bia-core 
assay and an immunoprecipitation assay. 
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Figure 1A. Amino acid sequence of secreted ColoUpl protein 
(I) (SEQ ID NO: 1) 

TVAAGCPDQSPELQPWNPGHDQDHHVHIGQGKTLLLTSSATVYSIHISEGGKLVIKDHD 

E P I VLRTRHI L IDNGGELHAGSALCPFQGNFTI I LYGRADEGI QPDPYYGLKYIGVGKG 

GALELHGQKKLSWTFLNKTLHPGGMAEGGYFFERSWGHRGVIVHVIDPKSGTVIHSDRF 

DTYRSKKESERLVQYLNAVPDGRILSVAWDEGSRNLDDMARKAMTKLGSKHFLHLGFR 

HPWS FLTVKGNPS S SVEDH I EYHGHRGSAAARVFKLFQTEHGE YFNVSLS SEWVQDVEW 

TEWFDHDKVSQTKGGEKISDLWKAHPGKICNRPIDIQATTMDGVNLSTEWYKKGQDYR 

FACYDRGRACRSYRVRFLCGKPVRPKLTVTIDTNVNSTILNLEDNVQSWKPGDTLVIAS 

TD YSMYQAEE FQVL P CRS CAPNQVKVAGKPMYLH I GEE I DGVDMRAE VGLLSRN 1 1 VMG 

EMEDKCYPYRNHICNFFDFDTFGGHIKFALGFKAAHLEGTELKHMGQQLVGQYPIHFHL 

AGDVDERGGYDPPTYIRDLSIHHTFSRCVTVHGSNGLLIKDWGYNSLGHCFFTEDGPE 

ERNTFDHCLGLLVKSGTLLPSDRDSKMCKMITEDSYPGYIPKPRQDCNAVSTFWMANPN 

NNLINCAAAGSEETGFWFIFHHVPTGPSVGMYSPGYSEHIPLGKFYNNRAHSNYRAGMI 

IDNGVKTTEASAKDKRPFLS 1 1 SARYSPHQDADPLKPREPAI IRHFI AYKNQDHGAWLR 

GGDWLDSCRFADNGIGLTLASGGTFPYDDGSKQEIKNSLFVGESGNVGTEMMDNRIWG 

PGGLDHSGRTLPIGQNFPIRGIQLYDGPINIQNCTFRKFVALEGRHTSALAFRLNNAWQ 

S CPHNNVTGI AFEDVP I TSRVFFGE PGPWFNQLDMDGDKTSVFHDVDGS VSE YPGS YLT 

KlSTONWLVRHPDCIlSrVPDWRGAICSGCYAQMYIQAYKTSNLRMKIIKNDFPSHPLYLEGA 

LTRSTHYQQYQPWTLQKGYTIHWDQTAPAELAIWLINFNKGDWIRVGLCYPRGTTFSI 

LSDVHNRLLKQTSKTGVFVRTLQMDKVEQSYPGRSHYYWDEDSGLLFLKLKAQNEREKF 

AFCSMKGCERIKIKALIPKNAGVSDCTATAYPKFTERAVVDVPMPKKLFGSQLKTKDHF 

LEVKME S S KQHFFHLWNDFAY I EVDGKKYPS S EDGI QWVIDGNQGRWSHTS FRNS I L 

QGIPWQLFNYVATIPDNSIVLMASKGRYVSRGPWTRVLEKLGADRGLKIiKEQMAFVGFK 

GSFRPI WVTLDTEDHKAKIFQWPI PWKKKKL 
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Figure IB. Amino acid sequence of secreted ColoUpl protein 
(II) (SEQ ID NO: 2) 

AGCPDQSPELQPWNPGHDQDHHVHIGQGKTLLLTSSATVYSIHISEGGKtiVIIODHDEPI 
VLRTRHILIDNGGELHAGSALCPFQGNFTIILYGRADEGIQPDPYYGLKYIGVGKGGAL 
ELHGQKKLSWTFLNKTLHPGGMAEGGYFFERSWGHRGVIVHVIDPKSGTVIHSDRFDTY 
RSKI^SERLVQYLNAVPDGRILSVAVlSrDEGSRNLDDMARKAMTKLGSKHFLHLGFRHPW 
SFLTVKGNPSSSVEDHIEYHGHRGSAAARVFKLFQTEHGEYFWSLSSEWQDVEWTEW 
.FDHDKVSQTKGGEKISDLWKAHPGKICNRPIDIQATTMDGVNLSTEWYKKGQDYRFAC 
YDRGRACRSYRVRFLCGKPVRPKLTVTIDTNVNSTILNLEDNVQSWKPGDTLVIASTDY 
SMYQAEEFQVLPCRSCAPNQVKVAGKPMYLHIGEEIDGVDMRAEVGLLSRNIIVMGEME 
DKCYPYRNHICNFFDFDTFGGHIKFALGFKAAHLEGTELKHMGQQLVGQYPIHFHLAGD 
VDERGGYDPPTYIRDLSIHHTFSRCVTVHGSNGLLIKDWGYNSLGHCFFTEDGPEERN 
TFDHCLGLLVKSGTLIjPSDRDSKMCKMITEDSYPGYIPKPRQDCNAVSTFWMANPNISnSIL 
INCAAAGSEETGFWFIFHHVPTGPSVGMYSPGYSEHIPLGKFYNNRAHSNYRAGMIIDN 
GVKTTEASAKDKRPFLSIISARYSPHQDADPLKPREPAIIRHFIAYKNQDHGAWLRGGD 
VWLDSCRFADNGIGLTLASGGTFPYDDGSKQEIKMSLFVGESGNVGTEMMDNRIWGPGG 
LDHSGRTLP I GQNFP I RG I QLYDGP INI QNCTFRKFVALEGRHTS ALAFRLNNAWQS CP 
HNNVTGIAFEDVPITSRVFFGEPGPWFNQLDMDGDKTSVFHDVDGSVSEYPGSYLTKND 
NWLVRHPDCINVPDWRGAICSGCYAQMYIQAYKTSNLRMKIIKNDFPSHPLYLEGALTR 
STHYQQYQPWTLQKGYTIHWDQTAPAELAIWLINFNKGDWIRVGLCYPRGTTFSILSD 
VHNRLLKQTSKTGVFWTLQMDKVEQSYPGRSHYYWDEDSGLLFLKLKAQNEREKFAFC 
SMKGCERI KI KAL I PKNAGVSD CT ATAYPKFTERAWDVPMPKKLFGSQLKTKDHFLEV 
KMESSKQHFFHLWNDFAYIEVDGKKYPSSEDGIQVWIDGNQGRWSHTSFRNSILQGI 
PWQLFNYVATI PDNS I VLMASKGRYVSRGPWTRVLEKLGADRGIiKLKEQMAFVGFKGSF 
RPIWVTLDTEDHKAKI FQWP I PWKKKKL 
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Figure 2. Amino acid sequence of secreted ColoUp2 protein 
(SEQ ID NO: 3) 

LQEVHVS KET I GKI S AASKMMWCS AAVD IMFLLDGSNS VGKGS FERSKHFAI TVCDGLD 
ISPERVRVGAFQFSSTPHLEFPLDSFSTQQEVKARIKRMVFKGGRTETELALKYL.LHRG 
L PGGRNASVPQ I L I IVTDGKS QGDVAL P S KQLKERGVTVFAVGVRF PRWEE LHALAS E P 
RGQHVLLAEQVEDATNGLFSTLSSSAICSSATPDCRVEAHPCEHRTLEMVREFAGNAPC 
WRGSRRTLAVLAAHCPFYSWKRVFLTHPATCYRTTCPGPCDSQPCQNGGTCVPEGLDGY 
QCLCPLAFGGEANCALKLSLECRVDLLFLLDSSAGTTLDGFLRAKVFVKRFVRAVLSED 
SRARVGVATYSRELLVAVPVGEYQDVPDLVWSLDGIPFRGGPTLTGSALRQAAERGFGS 
ATRTGQDRPRRyvVLLTESHSEDEyAGPARHARARELLLLGVGSEAVRAELEEITGSPK 
HVMVYSDPQDLFNQIPELQGKLCSRQRPGCRTQALDLVFMLDTSASVGPENFAQMQSFV 
RSCALQFEVNPDVTQVGLWYGSQVQTAFGLDTKPTRAAMLRAISQAPYLGGVGSAGTA 
LLHI YDKVMTVQRGARPGVPKAVVVLTGGRGAEDAAVPAQKLRNNGI S VLWGVGPVLS 
EGLRRLAGPRDSLIHVAAYADLRYHQDVLIEWLCGEAKQPVNLCKPSPCMNEGSCVLQN 
GSYRCKCRDGWEGPHCENRFLRRP 
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Figure 3. Nucleic acid sequence of ColoUpl (SEQ ID NO: 4) 

CGTGACACTGTCTCGGCTACAGACCCAGAGGGAGCACACTGCCAGGATGGGAGCTGCTG 
GGAGGCAGGACTTCCTCTTCAAGGCCATGCTGACCATCAGCTGGCTCACTCTGACCTGC 
TTCCCTGGGGCCACATCCACAGTGGCTGCTGGGTGCCCTGACCAGAGCCCTGAGTTGCA 
ACCCTGGAACCCTGGCCATGACCAAGACCACCATGTGCATATCGGCCAGGGCAAGACAC 
TGCTGCTCACCTCTTCTGCCACGGTCTATTCCATCCACATCTCAGAGGGAGGCAAGCTG 
GTCATTAAAGACCACGACGAGCCGATTGTTTTGCGAACCCGGCACATCCTGATTGACAA 
CGGAGGAGAGCTGCATGCTGGGAGTGCCCTCTGCCCTTTCCAGGGCAATTTCACCATCA 
TTTTGTATGGAAGGGCTGATGAAGGTATTCAGCCGGATCCTTACTATGGTCTGAAGTAC 
ATTGGGGTTGGTAAAGGAGGCGCTCTTGAGTTGCATGGACAGAAAAAGCTCTCCTGGAC 
ATTTCTGAACAAGACCCTTCACCCAGGTGGCATGGCAGAAGGAGGCTATTTTTTTGAAA 
GGAGCTGGGGCCACCGTGGAGTTATTGTTCATGTCATCGACCCCAAATCAGGCACAGTC 

atccattctgaccggtttgacacctatagAtccaagaaagagagtgaacgtctggtcca 
gtatttgaacgcggtgcccgatggcaggatcctttctgttgcagtgaatgatgaaggtt 

CTCGAAATCTGGATGACATGGCCAGGAAGGCGATGACCAAATTGGGAAGCAAACACTTC 
CTGCACCTTGGATTTAGACACCCTTGGAGTTTTCTAACTGTGAAAGGAAATCCATCATC 
TTCAGTGGAAGACCATATTGAATATCATGGACATCGAGGCTCTGCTGCTGCCCGGGTAT 
TCAAATTGTTCCAGACAGAGCATGGCGAATATTTCAATGTTTCTTTGTCCAGTGAGTGG 
GTTCAAGACGTGGAGTGGACGGAGTGGTTCGATCATGATAAAGTATCTCAGACTAAAGG 

tggggagaaaatttcagacctctggaaagctcacccaggaaaaatAtgcaatcgtccca 
ttgatatacaggccactacaatggatggagttaacctcagcaccgaggttgtctacaaa 
aaaggccaggattataggtttgcttgctacgaccggggcagagcctgccggagctaccg 
tgtacggttcctctgtgggaagcctgtgaggcccaaactcacagtcaccattgacacca 

ATGTGAACAGCACCATTCTGAACTTGGAGGATAATGTACAGTCATGGAAACCTGGAGAT 

ACCCTGGTCATTGCCAGTACTGATTACTCCATGTACCAGGCAGAAGAGTTCCAGGTGCT 

TCCCTGCAGATCCTGCGCCCCCAACCAGGTCAAAGTGGCAGGGAAACCAATGTACCTGC 

ACATCGGGGAGGAGATAGACGGCGTGGACATGCGGGCGGAGGTTGGGCTTCTGAGCCGG 

AACATCATAGTGATGGGGGAGATGGAGGACAAATGCTACCCCTACAGAAACCACATCTG 

CAATTTCTTTGACTTCGATACCTTTGGGGGCCACATCAAGTTTGCTCTGGGATTTAAGG 

CAGCACACTTGGAGGGCACGGAGCTGAAGCATATGGGACAGCAGCTGGTGGGTCAGTAC 

CCGATTCACTTCCACCTGGCCGGTGATGTAGACGAAAGGGGAGGTTATGACCCACCCAC 

ATACATCAGGGACCTCTCCATCCATCATACATTCTCTCGCTGCGTCACAGTCCATGGCT 

CCAATGGCTTGTTGATCAAGGACGTTGTGGGCTATAACTCTTTGGGCCACTGCTTCTTC 

ACGGAAGATGGGCCGGAGGAACGCAACACTTTTGACCACTGTCTTGGCCTCCTTGTCAA 

GTCTGGAACCCTCCTCCCCTCGGACCGTGACAGCAAGATGTGCAAGATGATCACAGAGG 

ACTCCTACCCAGGGTACATCCCCAAGCCCAGGCAAGACTGCAATGCTGTGTCCACCTTC 

TGGATGGCCAATCCCAACAACAACCTCATCAACTGTGCCGCTGCAGGATCTGAGGAAAC 

TGGATTTTGGTTTATTTTTCACCACGTACCAACGGGCCCCTCCGTGGGAATGTACTCCC 

CAGGTTATTCAGAGCACATTCCACTGGGAAAATTCTATAACAACCGAGCACATTCCAAC 

TACCGGGCTGGCATGATCATAGACAACGGAGTCAAAACCACCGAGGCCTCTGCCAAGGA 

CAAGCGGCCGTTCCTCTCAATCATCTCTGCCAGATACAGCCCTCACCAGGACGCCGACC 

CGCTGAAGCCCCGGGAGCCGGCCATCATCAGACACTTCATTGCCTACAAGAACCAGGAC 

CACGGGGCCTGGCTGCGCGGCGGGGATGTGTGGCTGGACAGCTGCCGGTTTGCTGACAA 

TGGCATTGGCCTGACCCTGGCCAGTGGTGGAACCTTCCCGTATGACGACGGCTCCAAGC 

AAGAGATAAAGAACAGCTTGTTTGTTGGCGAGAGTGGCAACGTGGGGACGGAAATGATG 

GACAATAGGATCTGGGGCCCTGGCGGCTTGGACCATAGCGGAAGGACCCTCCCTATAGG 



4/48 



WO 2004/018647 



PCT/US2003/027085 



CCAGAATTTTCCAATTAGAGGAATTCAGTTATATGATGGCCCCATCAACATCCAAAACT 

GCACTTTCCGAAAGTTTGTGGCCCTGGAGGGCCGGCACACCAGCGCCCTGGCGTTCCGC 

CTGAATAATGCCTGGCAGAGCTGCCCCCATAACAACGTGACCGGCATTGCCTTTGAGGA 

CGTTCCGATTACTTCCAGAGTGTTCTTCGGAGAGCCTGGGCCCTGGTTGAACCAGCTGG 

ACATGGATGGGGATAAGACATCTGTGTTCCATGACGTCGACGGCTCCGTGTCCGAGTAC 

CCTGGCTCCTACGTCACGAAGAATGACAACTGGCTGGTCCGGCACCCAGACTGCATCAA 

TGTTCCCGACTGGAGAGGGGCCATTTGCAGTGGGTGCTATGCACAGATGTACATTCAAG 

CCTACAAGACCAGTAACCTGCGAATGAAGATCATCAAGAATGACTTCCCCAGGCACCCT 

CTTTACCTGGAGGGGGCGCTCAGCAGGAGCACCCATTACCAGCAATACCAACCGGTTGT 

CACCCTGGAGAAGGGCTACACCATCCACTGGGACCAGACGGCCCCCGCCGAACTCGCCA 

TCTGGCTCATCAACTTCAACAAGGGGGACTGGATCCGAGTGGGGGTCTGCTACCCGCGA 

GGCACCACATTCTCCATCCTCTCGGATGTTCACAATCGCCTGCTGAAGCAAACGTCCAA 

GACGGGCGTCTTCGTGAGGACCTTGCAGATGGACAAAGTGGAGCAGAGGTACCCTGGCA 

GGAGCCACTACTACTGGGACGAGGACTCAGGGCTGTTGTTCCTGAAGCTGAAAGCTCAG 

AACGAGAGAGAGAAGTTTGCTTTCTGCTCCATGAAAGGCTGTGAGAGGATAAAGATTAA 

AGGTCTGATTCCAAAGAACGCAGGCGTCAGTGACTGCACAGCCACAGCTTACCCCAAGT 

TCACCGAGAGGGCTGTCGTAGACGTGCCGATGCeCAAGAAGCTCTTTGGTTCTCAGCTG 

AAAACAAAGGACCATTTCTTGGAGGTGAAGATGGAGAGTTCCAAGCAGCACTTCTTCCA 

CCTCTGGAACGACTTCGCTTACATTGAAGTGGATGGGAAGAAGTACCCCAGTTCGGAGG 

ATGGCATCCAGGTGGTGGTGATTGACGGGAACCAAGGGCGCGTGGTGAGCCACACGAGC 

TTCAGGAAGTCCATTCTGCAAGGCATACCATGGCAGCTTTTCAACTATGTGGCGACCAT 

CCCTGACAATTGCATAGTGCTTATGGCATCAAAGGGAAGATACGTCTCCAGAGGCCCAT 

GGACCAGAGTGCTGGAAAAGCTTGGGGCAGACAGGGGTCTCAAGTTGAAAGAGCAAATG 

GCATTCGTTGGCTTGAAAGGCAGCTTCCGGCCCATCTGGGTGACACTGGACACTGAGGA 

TCACAAAGCCAAAATCTTCCAAGTTGTGCCCATCCCTGTGGTGAAGAAGAAGAAGTTGT 

GAGGACAGCTGCCGCCCGGTGCCACCTGGTGGTAGACTATG 
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Figure 4. Nucleic acid sequence of ColoUp2 (SEQ ID NO: 5) 

GCCCCCTGGCCCGAGCCGCGCCCGGGTCTGTGAGTAGAGCCGCCCGGGCACCGAGCGCT 

GGTCGCCGCTCTCCTTCCGTTATATCAAGATGCCCCCTTT.CCTGTTGCTGGAAGCCGTC 

TGTGTTTTCCTGTTTTCCAGAGTGCCCCCATCTCTCCCTCTCCAGGAAGTCCATGTAAG 

CAAAGAAAGCATCGGGAAGATTTCAGCTGCCAGCAAAATGATGTGGTGCTCGGCTGCAG 

TGGACATGATGTTTCTGTTAGATGGGTCTAACAGCGTCGGGAAAGGGAGCTTTGAAAGG 

TCCAAGCACTTTGCCATCACAGTCTGTGACGGTCTGGACATCAGCCCCGAGAGGGTCAG 

AGTGGGAGCATTCCAGTTCAGTTCCACTCCTCATCTGGAATTCCCCTTGGATTCATTTT 

CAACCCAACAGGAAGTGAAGGCAAGAATCAAGAGGATGGTTTTCAAAGGAGGGCGCACG 

GAGACGGAACTTGCTCTGAAATACCTTCTGCACAGAGGGTTGCCTGGAGGCAGAAATGC 

TTCTGTGCCCCAGATCCTCATCATCGTCACTGATGGGAAGTCCCAGGGGGATGTGGCAC 

TGCCATCGAAGCAGCTGAAGGAAAGGGGTGTCACTGTGTTTGCTGTGGGGGTCAGGTTT 

CCCAGGTGGGAGGAGCTGCATGCACTGGCCAGCGAGCCTAGAGGGCAGGACGTGCTGTT 

GGCTGAGCAGGTGGAGGATGCCACCAACGGCCTCTTCAGCACCCTCAGCAGCTCGGCCA 

TCTGCTCCAGCGCCACGCCAGACTGCAGGGTCGAGGCTCACCCCTGTGAGCACAGGACG 

GTGGAGATGGTCCGGGAGTTCGCTGGGAATGCCCCATGCTGGAGAGGATCGCGGCGGAG 

CCTTGCGGTGCTGGGTGCACACTGTCCCTTCTACAGCTGGAAGAGAGTGTTCCTAACCC 

ACGCTGGCACCTGCTACAGGACCACCTGCGGAGGCCCCTGTGACTCGGAGCCCTGCCAG 

AATGGAGGCACATGTGTTCCAGAAGGACTGGACGGCTACCAGTGCCTCTGCGCGCTGGC 

CTTTGGAGGGGAGGCTAAGTGTGCCCTGAAGCTGAGCCTGGAATGCAGGGTCGACCTCC 

TCTTCCTGCTGGACAGCTCTGCGGGCACCACTCTGGACGGCTTCCTGCGGGCCAAAGTG 

TTCGTGAAGCGGTTTGTGCGGGGCGTGCTGAGGGAGGACTCTCGGGCCCGAGTGGGTGT 

GGCCACATACAGCAGGGAGCTGCTGGTGGCGGTGCCTGTGGGGGAGTACCAGGATGTGC 

CTGACCTGGTCTGGAGCCTCGATGGCATTCCCTTCCGTGGTGGCCCCACCCTGACGGGC 

AGTGCCTTGCGGCAGGCGGCAGAGCGTGGCTTGGGGAGCGCCACCAGGACAGGCCAGGA 

CCGGCCACGTAGAGTGGTGGTTTTGCTCACTGAGTCACACTGGGAGGATGAGGTTGCGG 

GCGCAGCGCGTCACGCAAGGGCGCGAGAGCTGCTCGTGCTGGGTGTAGGCAGi'GAGGCC 

GTGCGGGCAGAGCTGGAGGAGATCACAGGCAGCCCAAAGCATGTGATGGTCTACTCGGA 

TCCTCAGGATCTGTTCAACCAAATCCCTGAGCTGCAGGGGAAGCTGTGCAGCCGGCAGC 

GGCCAGGGTGCCGGACACAAGCGCTGGACCTCGTCTTCATGTTGGACACCTCTGCCTCA 

GTAGGGCGCGAGAATTTTGCTCAGATGCAGAGCTTTGTGAGAAGCTGTGGCCTCCAGTT 

TGAGGTGAAC C CTGACGTGACAC AGGT CGGC CTGGTGGTGTATGGC AGC CAGGTGC AGA 

CTGCCTTCGGGCTGGACACCAAACCCACCCGGGCTGCGATGCTGCGGGCCATTAGCGAG 

GCCGCCTACCTAGGTGGGGTGGGCTCAGCCGGCACCGCCCTGCTGCACATCTATGACAA 

AGTGATGACCGTCCAGAGGGGTGCCCGGCCTGGTGTCCCGAAAGCTGTGGTGGTGCTCA 

CAGGCGGGAGAGGCGCAGAGGATGCAGCCGTTCCTGCCCAGAAGGTGAGGAACAATGGC 

ATCTCTGTCTTGGTCGTGGGCGTGGGGCCTGTCCTAAGTGAGGGTCTGCGGAGGCTTGC 

AGGTCCCCGGGATTCCCTGATCCACGTGGCAGCTTACGCCGACCTGCGGTACCACCAGG 

ACGTGCTG ATTGAGTGGCTGTGTGGAGAAGG CAAGC AG CCAGTC AAC CT CTGCAAAC C C 

AGCCCGTGCATGAATGAGGGCAGCTGCGTCCTGCAGAATGGGAGCTACCGCTGCAAGTG 

TCGGGATGGCTGGGAGGGCGCCCACTGCGAGAACCGATTCTTGAGACGCCCCTGAGGCA 

CATGGCTCCCGTGCAGGAGGGCAGCAGCCGTACCCCTCCCAGCAACTACAGAGAAGGCC 

TGGGCACTGAAATGGTGCCTACCTTCTGGAATGTCTGTGCCCCAGGTCCTTAGAATGTC 

TGCTTCCCGCCGTGGCCAGGACCAGTATTCTCACTGAGGGAGGAGGATGTCCCAACTGC 

AGCCATGCTGCTTAGAGACAAGAAAGCAGCTGATGTCACCCACAAACGATGTTGTTGAA 

AAGTTTTGATGTGTAAGTAAATACCCACTTTCTGTACCTGCTGTGCCTTGTTGAGGCTA 
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TGTCATCTGCCACCTTTCCCTTGAGGATAAACAAGGGGTCCTGAAGACTTAAATTTAGC 
GGCCTGACGTTCCTTTGCACACAATCAATGCTCGCCAGAATGTTGTTGACACAGTAATG 
CCCAGCAGAGGCCTTTACTAGAGCATCCTTTGGACGG 
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Figure 5. Nucleic acid sequence of Osteopontin (SEQ ID NO: 
6) 

GCAGAGCACAGCATCGTCGGGACCAGACTCGTCTCAGGCCAGTTGCAGCCTTCTCAGCC 

AAACGCCGACCAAGGAAAACTCACTACCATGAGAATTGCAGTGATTTGCTTTTGCCTCC 

TAGGCATCACCTGTGCCATACCAGTTAAACAGGCTGATTCTGGAAGTTCTGAGGAAAAG 

CAGCTTTACAACAAATACCCAGATGCTGTGGCCACATGGCTAAACCCTGACCCATCTCA 

GAAGCAGAATCTCCTAGCCCCACAGACCCTTCCAAGTAAGTCCAACGAAAGCCATGACC 

ACATGGATGATATGGATGATGAAGATGATGATGACCATGTGGACAGCCAGGACTCCATT 

GACTCGAACGACTCTGATGATGTAGATGACACTGATGATTCTCACCAGTCTGATGAGTC 

TCACCATTCTGATGAATCTGATGAACTGGTCACTGATTTTCCCACGGACCTGCCAGCAA 

CCGAAGTTTTCACTCCAGTTGTCCCGACAGTAGACACATATGATGGCCGAGGTGATAGT 

GTGGTTTATGGACTGAGGTCAAAATCTAAGAAGTTTCGGAGACCTGACATCCAGTACCC 

TGATGCTACAGACGAGGACATCACCTCACACATGGAAAGCGAGGAGTTGAATGGTGCAT 

ACAAGGCCATCCCCGTTGCCCAGGACCTGAACGCGCCTTCTGATTGGGACAGCCGTGGG 

AAGGACAGTTATGAAACGAGTCAGCTGGATGACCAGAGTGCTGAAACCCACAGCCACAA 

GCAGTCCAGATTATATAAGCGGAAAGCCAATGATGAGAGCAATGAGCATTCCGATGTGA 

TTGATAGTCAGGAACTTTCCAAAGTCAGCCGTGAATTCCACAGCCATGAATTTCACAGC 

CATGAAGATATGCTGGTTGTAGACCCCAAAAGTAAGGAAGAAGATAAACACCTGAAATT 

T CGT ATTT CT C ATGAATT AGAT AGTGC AT CTT CTGAGGT C AAT TAA AAGGAGAAAAAAT 

ACAATTTCTCACTTTGCATTTAGTCAAAAGAAAAAATGCTTTATAGCAAAATGAAAGAG 

AACATGAAATGCTTCTTTCTCAGTTTATTGGTTGAATGTGTATCTATTTGAGTCTGGAA 

ATAACTAATGTGTTTGATAATTAGTTTAGTTTGTGGCTTCATGGAAACTCCCTGTAAAC 

TAAAAGCTTCAGGGTTATGTCTATGTTCATTCTATAGAAGAAATGGAAACTATCACTGT 

ATTTTAAT ATTTGTT ATT CTCT C ATGAAT AGAAATTTATGTAGAAGCAAAC AAAAT ACT 

TTTACCCACTTAAAAAGAGAATATAACATTTTATGTCACTATAATCTTTTGTTTTTTAA 

GTTAGTGTATATTTTGTTGTGATTATCTTTTTGTGGTGTGAATAAATCTTTTATCTTGA 

ATGTAATAAGAATTTGGTGGTGTCAATTGCTTATTTGTTTTCCCACGGTTGTCCAGCAA 

TTAATAAAACATAACCTTTTTTACTGCCTAAAAAAAAAAAAAAAAAAAA 
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Figure 6. Nucleic acid sequence of ColoUp3 (SEQ ID NO: 7) 

AAAGGGGCAAGAGCTGAGCGGAAGACCGGCCCGCCGTCGCGGCAGCTGCTTCACCCCTC 
TCTCTGCAGCCATGGGGCTCCCTCGTGGACCTCTCGCGTCTCTCCTCCTTCTCCAGGTT 
TGCTGGGTGCAGTGCGCGGCCTCCGAGCCGTGCCGGGCGGTCTTCAGGGAGGCTGAAGT 
GACCTTGGAGGCGGGAGGCGCGGAGCAGGAGCCCGGCCAGGCGCTGGGGAAAGTATTCA 
TGGGCTGCCCTGGGCAAGAGCCAGCTCTGTTTAGCACTGATAATGATGACTTCACTGTG 
CGGAATGGCGAGACAGTCCAGGAAAGAAGGTCACTGAAGGAAAGGAATCCATTGAAGAT 
CTTCCCATCCAAACGTATCTTACGAAGACACAAGAGAGATTGGGTGGTTGCTCCAATAT 
CTGTGCCTGAAAATGGCAAGGGTCCCTTCCCCCAGAGACTGAATCAGCTCAAGTCTAAT 
AAAGATAGAGACACCAAGATTTTCTACAGCATCACGGGGCCGGGGGCAGACAGCCCCCC 
TGAGGGTGTCTTCGCTGTAGAGAAGGAGACAGGCTGGTTGTTGTTGAATAAGCCACTGG 
ACCGGGAGGAGATTGCCAAGTATGAGCTCTTTGGCCACGCTGTGTCAGAGAATGGTGCC 
TCAGTGGAGGACCCCATGAACATCTCCATCATCGTGACCGACCAGAATGACCACAAGCC 
CAAGTTTACGCAGGACACCTTCCGAGGGAGTGTCTTAGAGGGAGTCCTACCAGGTACTT 
CTGTGATGCAGGTGACAGCCACGGATGAGGATGATGCCATCTACACGTACAATGGGGTG 
GTTGCTTACTCCATCCATAGCCAAGAAGCAAAGGACCCACACGACCTCATGTTCAGCAT 
TCACCGGAGCACAGGCACCATCAGCGTCATCTCCAGTGGCCTGGACCGGGAAAAAGTCC 
CTGAGTACACACTGACCATCCAGGCCACAGACATGGATGGGGACGGCTCCACCACCACG 
GCAGTGGCAGTAGTGGAGATCCTTGATGCCAATGACAATGCTCCGATGTTTGACCCCCA 
GAAGTACGAGGCCCATGTGCCTGAGAATGCAGTGGGCCATGAGGTGCAGAGGCTGACGG 
TCACTGATCTGGACGCCCCCAACTCACCAGCGTGGCGTGCCACCTACCTTATCATGGGC 
GGTGACGACGGGGACCATTTTACCATCACCACCCACCCTGAGAGCAACCAGGGCATCCT 
GACAACCAGGAAGGGTTTGGATTTTGAGGCCAAAAACCAGCACACGCTGTACGTTGAAG 
TGACCAACGAGGCCCCTTTTGTGCTGAAGCTGCCAACCTCCACAGCCACCATAGTGGTC 
CACGTGGAGGATGTGAATGAGGCACCTGTGTTTGTCCCACCCTCCAAAGTCGTTGAGGT 
CCAGGAGGGCATCCCCACTGGGGAGCCTGTGTGTGTCTACAGTGCAGAAGACCCTGACA 
AGGAGAATCAAAAGATCAGCTACCGCATCCTGAGAGACCCAGCAGGGTGGCTAGCCATG 
GACCCAGACAGTGGGCAGGTCACAGCTGTGGGCACCCTCGACCGTGAGGATGAGCAGTT 
TGTGAGGAACAACATCTATGAAGTCATGGTCTTGGCCATGGACAATGGAAGCCCTCCCA 
CCACTGGCACGGGAACCCTTCTGCTAACACTGATTGATGTCAATGACCATGGCCCAGTC 
CCTGAGCCCCGTCAGATCACCATCTGCAACCAAAGCCCTGTGCGCCAGGTGCTGAACAT 
CACGGACAAGGACCTGTCTCCCCACACCTCCCCTTTCCAGGCCCAGCTCACAGATGACT 
CAGACATCTACTGGACGGCAGAGGTCAACGAGGAAGGTGACACAGTGGTCTTGTCCCTG 
AAGAAGTTCCTGAAGCAGGATACATATGACGTGCACCTTTCTCTGTCTGACCATGGCAA 
CAAAGAGCAGCTGACGGTGATCAGGGCCACTGTGTGCGACTGCCATGGCCATGTCGAAA 
CCTGCCCTGGAGCCTGGAAGGGAGGTTTCATCCTCCCTGTGCTGGGGGCTGTCCTGGCT 
CTGCTGTTCCTCCTGCTGGTGCTGCTTTTGTTGGTGAGAAAGAAGCGGAAGATCAAGGA 
GCCCCTCCTACTCCCAGAAGATGACACCCGTGACAACGTCTTCTACTATGGCGAAGAGG 
GGGGTGGCGAAGAGGACCAGGACTATGACATCACCCAGCTCCACCGAGGTCTGGAGGCC 
AGGCCGGAGGTGGTTCTCCGCAATGACGTGGCACCAACCATCATCCCGACACCCATGTA 
' CCGTCCTCGGCCAGCCAACCCAGATGAAATCGGCAACTTTATAATTGAGAACCTGAAGG 
CGGCTAACACAGACCCCACAGCCCCGCCCTACGAGACCCTCTTGGTGTTCGACTATGAG 
GGCAGCGGCTCCGACGCCGCGTCCCTGAGCTCCCTCACCTCCTCCGCCTCCGACCAAGA 
CCAAGATTACGATTATCTGAACGAGTGGGGCAGCCGCTTCAAGAAGCTGGCAGACATGT 
ACGGTGGCGGGGAGGACGACTAGGCGGCCTGCCTGCAGGGCTGGGGACCAAACGTCAGG 
CCACAGAGCATCTCCAAGGGGTCTCAGTTCCCCCTTCAGCTGAGGACTTCGGAGCTTGT 
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CAGGAAGTGGCCGTAGCAZICTTGGCGGAGACAGGCTATGAGTCTGACGTTAGAGTGGTT 
GCTTCCTTAGCCTTTCAGGATGGAGGAATGTGGGGAGTTTGACTTCAGCACTGAAAACC 
TCTCCACCTGGGCCAGGGTTGCCTCAGAGGCCAAGTTTCCAGAAGCCTCTTACCTGCCG 
TAAAATGCTCAACGCTGTGTCCTGGGCCTGGGCCTGCTGTGACTGACCTACAGTGGACT 
TTCTCTCTGGAATGGAACCTTCTTAGGCCTCCTGGTGCAACTTAATTTTTTTTTTTAAT 
GCTATCTTCAAAACGTTAGAGAAAGTTCTTCAAAAGTGCAGCCCAGAGCTGCTGGGGCC 
ACTGGCCGTCCTGCATTTCTGGTTTCCAGACCCCAATGCCTCCCATTCGGATGGATCTC 
TGCGTTTTTATACTGAGTGTGGCTAGGTTGCCCCTTATTTTTTATTTTCCCTGTTGCGT 
TGCTATAGATGAAGGGTGAGGACAATCGTGTATATGTACTAGAACTTTTTTATTAAAGA 
AACTTTTCCCAGAAAAAAA 
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Figure 7. Nucleic acid sequence of ColoUp4 (SEQ ID NO: 8) 

ATGA AGCACCTGAAGCGGTGGTGGTCQQCCGGCGGCGQCCTCCTGGACCTCACCCTGCT 

GCTGAGCTTGGCGGGGCTCCGCGTAGACCTAGATCTTTACCTGCTGCTGCCGCCGCCCA 

CCCTGCTGCAGGACGAGCTGCTGTTCCTGGGCGGCCCGGCCAGCTCCGCCTACGCGCTC 

AGCCCCTTCTCGGCCTCGGGAGGGTGGGGGCGCGCGGGCCACTTGCACCCCAAGGGCCG 

GGAGCTGGACCCTGCCGCGCCGCCCGAGGGCCAGCTGCTCCGGGAGGTGCGCGCGCTCG 

GGGTGCCCTTCGTCCCTCGCACCAGCGTGGATGCATGGCTGGTGCACAGCGTGGGTGCC 

GGGAGCGCGGACGAGGCCCACGGGCTGCTCGGCGCCGCCGCCGCCTCGTCCACCGGAGG 

AGCCGGCGCCAGCGTGGACGGCGGCAGCCAGGCTGTGCAGGGGGGCGGCGGGGACCCCC 

GAGCGGCTCGGAGTGGCCCCTTGGACGCCGGGGAAGAGGAGAAGGCACCCGCGGAACCG 

ACGGCTCAGGTGCCGGACGCTGGCGGATGTGCGAGCGAGGAGAATGGGGTACTAAGAGA 

AAAGCACGAAGCTGTGGATCATAGTTCCCAGCATGAGGAAAATGAAGAAAGGGTGTCAG 

CCCAGAAGGAGAACTCACTTCAGCAGAATGATGATGATGAAAACAAAATAGCAGAGAAA 

CCTGACTGGGAGGCAGAAAAGACCACTGAATCTAGAAATGAGAGACATCTGAATGGGAC 

AGATACTTCTTTCTCTCTGGAAGACTTATTCCAGTTGCTTTCATCACAGCCTGAAAATT 

CACTGGAGGGCATCTCATTGGGAGATATTCCTCTTCCAGGCAGTATCAGTGATGGCATG 

AATTCTTCAGCACATTATCATGTAAACTTCAGCCAGGCTATAAGTCAGGATGTGAATCT 

TCATGAGGCCATCTTGCTTTGTCCCAACAATACATTTAGAAGAGATCCAACAGCAAGGA 

CTTCACAGTCACAAGAACCATTTCTGCAGTTAAATTCTCATACCACCAATCCTGAGCAA 

ACCCTTCCTGGAACTAATTTGACAGGATTTCTTTCACCGGTTGACAATCATATGAGGAA 

TCTAACAAGCCAAGACCTACTGTATGACCTTGACATAAATATATTTGATGAGATAAACT 

TAATGTCATTGGCCACAGAAGACAACTTTGATCCAATCGATGT.TTCTCAGCTTTTTGAT 

GAACCAGATTCTGATTCTGGCCTTTCTTTAGATTCAAGTCACAATAATACCTCTGTCAT 

CAAGTCTAATTCCTCTCACTCTGTGTGTGATGAAGGTGCTATAGGTTATTGCACTGACC 

ATGAATCTAGTTCCCATCATGACTTAGAAGGTGCTGTAGGTGGCTACTACCCAGAACCC 

AGTAAGCTTTGTCACTTGGATCAAAGTGATTCTGATTTCCATGGAGATCTTACATTTCA 

ACACGTATTTCATAACCACACTTACCACTTACAGCCAACTGCACCAGAATCTACTTCTG 

AACCTTTTCCGTGGCCTGGGAAGTCACAGAAGATAAGGAGTAGATACCTTGAAGACACA 

GATAGAAACTTGAGCCGTGATGAACAGCGTGCTAAAGCTTTGCATATCCCTTTTTCTGT 

AGATGAAATTGTCGGCATGCCTGTTGATTCTTTCAATAGCATGTTAAGTAGATATTATC 

TGACAGACCTACAAGTCTCACTTATCCGTGACATCAGACGAAGAGGGAAAAATAAAGTT 

GGTGCGCAGAACTGTCGTAAACGCAAATTGGACATAATTTTGAATTTAGAAGATGATGT 

ATGTAACTTGCAAGCAAAGAAGGAAACTCTTAAGAGAGAGCAAGCACAATGTAACAAAG 

CTATTAACATAATGAAACAGAAACTGCATGACCTTTATCATGATATTTTTAGTAGATTA 

AGAGATGACCAAGGTAGGCCAGTCAATCCCAACCACTATGCTCTCCAGTGTACCCATGA 

TGGAAGTATCTTGATAGTACCCAAAGAACTGGTGGCCTCAGGCCAGAAAAAGGAAACCC 

AAAAGGGAAAGAGAAA GTGAG AAGAAACTGAAGATGGACTCTATTATGTGAAGTAGTAA 

TGTTGAGAAACTGATTATTTGGATCAGAAACCATTGAAACTGCTTCAAGAATTGTATCT 

TTAAGTACTGCTACTTGAATAACTCAGTTAACGCTGTTTTGAAGCTTACATGGACAAAT 

GTTTAGGACTTCAAGATCACACTTGTGGGCAATCTGGGGGAGCCACAACTTTTCATGAA 

GTGC ATTGT AT ACAAAATT C ATAGTTATGT C CAAAGAATAGGTTAACATGAAAAC CC AG 

TAAGACTTTCCATCTTGGCAGCCATCCTTTTTAAGAGTAAGTTGGTTACTTCAAAAAGA 

GCAAACACTGGGGATCAAATTATTTTAAGAGGTATTTCAGTTTTAAATGCAAAATAGCC 

TTATTTTCATTTAGTTTGTTAGCACTATAGTGAGCTTTTCAAACACTATTTTAATCTTT 

ATATTTAACTTATAAATTTTGCTTTCTATGGAAATAAATTTTGTATTTGTATTAAAAAA 

AAAAAAA 
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Figure 8. Nucleic acid sequence of ColoUp5 (SEQ ID NO: 9) 

atgaagttggaggtgttcgtccctcgcgcggcccacggggacaagcagggcagtgacct 
ggagggcgcgggcggcagcgacgcgccgtccccgctgtcggcggcgggagacgactccc 
tgggctcagatggggactgcgcggccaagccgtccgcgggcggcggcgccagagatacg 
cagggcgacggcgaacagagtgcgggaggcgggccgggcgcggaggaggcgatcccggc 
agcagctgctgcagcggtggtggcggagggcgcggaggccggggcggcggggccaggcg 
cgggcggcgcggggagcggcgagggtgcacgcagcaagccatatacgcggcggcccaag 
cccccctactcgtacatcgcgctcatcgccatggccatccgcgactcggcgggcgggcg 

gctacacgggctggcgcaactccgtgcgccacaacctttcgctcaacgactgcttcgtc 
aaggtgctgcgcgacccctcgcggccctggggcaaggacaactactggatgctcaaccc 
caacagcgagtacaccttcgccgacggggtcttccgccgccgccgcaagcgcctcagcc 
accgcgcgccggtccccgcgcccgggctgcggcccgaggaggccccgggcctccccgcc 
gccccgccgcccgcgcccgccgccccggcctcgccccgcatgcgctcgcccgcccgcca 
ggaggagcgcgccagccccgcgggcaagttctccagctccttcgccatcgacagcatcc 
tgcgcaagcccttccgcagccgtcgcctcagggacacggcccccgggacgacgcttcag 
tggggcgccgcgccctgcccgccgctgcccgcgttccccgcgctcctccccgcgGcgcc 
ctgcagggccctgctgccgctctgcgcgtacggcgcgggcgagccggcgcggctgggcg 
cgcgcgaggccgaggtgccaccgaccgcgccgcccctcctgcttgcacctctcccggcg 
gcggcccccgccaagccactccgaggcccggcggccggcggcgcgcacctgtactgccc 
cctgcggctgcccgcagccctgcaggcggccttagtccgncgtcctggcccgcacctgt 
cgtacccggtggagacgctcctagcttga 
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Figure 9. Nucleic acid sequence of ColoUpG (SEQ ID NO: 10) 

GGCAGATGAAATATAAGATTCATCAACCACATTTGACAGCCCATGGCAGGTTTCCTGTT. 

TTCCATCGTCCCTCTGCAGGTCACAGACACACAGAGCCCAGCCGTGGCAGGCTCAGCCG 

GGGTCCGGGGCTGCTAACAACGGCTACATTCCTCCCCCAGGGCCAAGGGAAATCCTGAG 

CGCAGGCCAGGGTTGTTTGGTTTTGAGGTGTGCTGGGATGAAAGGCACCCTGGAAGTGG 

AAGGTTCGGTCATTCATTAATTAATTACATCTATAATTGAGGGTTTGTTCTTAAGAGCG 

AGTCCTTTGAAAGTACTTTCCTTCAAACAGTGACTGCCACAAAGGCATCAGATATTCAC 

CACCTTCTCGGCTGCCTCAGCACAGCAAGCTTTATTCTGGGACCTGAGATCCTGTTCTG 

AGCTGGCTTTCCCTTCTCCAGGCTCGCTCACCCTCCCTTTAGAGATAGTGGATGGTAAG 

ATGACCAATGCTCAGATTATTCTTCTCATTGACAATGCCAGGATGGCAGTGGATGACTT 

CAACCTCAAGAAATGGAGAAGGATCATGTGCCAAGTGACTTCAATGT.CAATGTGAAGGT 

GGATACAGGTCCCAGGGAAGATCTGATTAAGGTCCTGGAGGATATGAGACAAGAATATG 

AGGTTATAATAAAGAAGAAGCATCGAGACTTGGACACTTGGTATAAAGAACAGTCTGCA 

GCCATGTCCCAGGAGGCAGCCAGTCCAGCCACTGTGCAGAGCAGACAAGGTGACATCCA 

CGAACTGAAGCGCACATTCCAGGCCCTGGAGATTGACCTGCAGGCACAGTACAGCACGA 

AATCTGCTTTGGAAAACATGTTATCCGAGACCCAGTCTCGGTACTCCTGCAAGCTCCAG 

GACATGCAAGAGATCATCTCCCACTATGAGGAGGAACTGACGCAGCTACGCCACGAACT 

GGAGCGGCAGAACAATGAATACCAAGTGCTGCTGGGCATCAAAAGCCACCTGGAGAAGG 

AAATCACCACGTACCGACGGCTCCTGGAGGGAGAGAGTGAAGGGACACGGGAAGAATCA 

AAGTCGAGCATGAAAGTGTCTGCAACTCCAAAGATCAAGGCCATAACCCAGGAGACCAT 

CAACGGAAGATTAGTTCTTTGTCAAGTGAATGAAATCCAAAAGCACGC ATGA GACCAAT 

GAAAGTTTCCGCCTGTTGTAAAATCTATTTTCCCCCAAGGAAAGTCCTTGCACAGACAC 

CAGTGAGTGAGTTCTAAAAGATACCCTTGGAATTATCAGAGTCAGAAACTTTTATTTTT 

TTTTTCTGTAACAGTCTCACCAGACTTCTCATAATGCTCTTAATATATTGCACTTTTCT 

AATCAAAGTGCGAGTTTATGAGGGTAAAGCTCTACTTTCCTACTGCAGCCTTCAGATTC 

TCATCATTTTGCATCTATTTTGTAGCCAATAAAACTCCGCACTAGCAAAAAAAAAAAA 
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TTTTTTTTTTAAAAAAAGAGGGTTGGTAAGTTTTTGATGGTTAGTTGACTTTTAGCATT 
ATCCAGCATTTGTATTATGAACCAGTGAGTACTGTAATTTTTCTTTCCCTTTCAGAAAG 
ACTCAAAGGGAACATATAAATGTTTCCTATTTTTAATGTGGCAATAGTGTAGCTAACAC 
TGGTACAGACGGAATAAACACACCTCTAATATTCTCCTGAAGATTTGGTGATCCAGTTT 
CAAATAAGGTATGGGAAAAACAGATGTTTTCATTATCGCCACTTAATCCTTACTTCCGA 
TTATAATTATACATGTTTGGCTGTAATAACTATACTAAAGCATGCTTGTGAAAGTAGAC 
TTCTACAAGGACAGAAAACCCACAACAACAAAGATCGATCACGAAAGACAAGGCATA 
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Figure 11. Nucleic acid sequence of ColoUp8 (SEQ ID NO: 12) 

CTTTTCTTCCGCACGGTTGGAGGAGGTCGGCTGGTTATCGGGAGTTGGAGGGCTGAGGT 

CGGGAGGGTGGTGTGTACAGAGCTCTAGGACTCACGCACCAGGCCAGTCGCGGATTTTG 

GGCCGAGGCCTGGGTTACAAGCAGCAAGTGCGCGGTTGGGGCCACTGCGAGGCCGTTTT 

AGAAAACTGTTTAAAACAAAGAGCAATT GATG GATAAATCAGGAATAGATTCTCTTGAC 

CATGTGACATCTGATGCTGTGGAACTTGCAAATCGAAGTGATAACTCTTCTGATAGCAG 

CTTATTTAAAACTCAGTGTATCCCTTACTCACCTAAAGGGGAGAAAAGAAACCCCATTC 

GAAAATTTGTTCGTACACCTGAAAGTGTTCACGCAAGTGATTCATCAAGTGACTCATCT 

TTTGAACCAATACCATTGACTATAAAAGCTATTTTTGAAAGATTCAAGAACAGGAAAAA 

GAGATATAAAAAAAAGAAAAAGAGGAGGTACCAGCCAACAGGAAGACCACGGGGAAGAC 

CAGAAGGAAGGAGAAATCCTATATACTCACTAATAGATAAGAAGAAACAATTTAGAAGC 

AGAGGATCTGGCTTCCCATTTTTAGAATCAGAGAATGAAAAAAACGCACCTTGGAGAAA 

AATTTTAACGTTTGAGCAAGCTGTTGCAAGAGGATTTTTTAACTATATTGAAAAGCTGA 

AGTATGAACACCACCTGAAAGAATCATTGAAGCAAATGAATGTTGGTGAAGATTTAGAA 

AATGAAGATTTTGAC AGT CGTAGATAC AAATTTTTGGATGATGATGGAT C C ATTT CT C C 

TATTGAGGAGTCAACAGCAGAGGATGAGGATGCAACACATCTTGAAGATAACGAATGTG 

ATATCAAATTGGCAGGGGATAGTTTCATAGTAAGTTCTGAATTCCCTGTAAGACTGAGT 

GTATACTTAGAAGAAGAGGATATTACTGAAGAAGCTGCTTTGTCTAAAAAGAGAGCTAC 

AAAAGCCAAAAATACTGGACAGAGAGGCCTGAAAATGTGACAGGATCATGAATGTCAAA 

GGCTTTTATCTTGAGAACATGGTGTCTGGAGTTAAAGGTATTGGCATACTCCACACATC 

TGTACCATTCTTGAGTGATCGCTTAGGAATGAATGTGATTTGAACTCATTCATGTTGAG 

AGGGTGT CAAATTGAGAAC C AGGTAGATCC G C AC CAC CT AC AGTAAAAAGGACC CTAAA 

GTAAATTGGTTGAAGAAATTAGATCCCAAAGATTCTTGGTGAATTTTGAAGTCTTCATC 

AGT AT AT C C AT ATT AAAAC G AGATGAC AGAAG C C AAAGT AAT T AT GG CAAGTAATGGTT 

TTTATCTTAACTATAAGTTATTTGCTCAAGGGTGTAATGGTCATTACCAAGGCTTTTAG 

AATGCAGTTTCTCATTTGCTGTGGACATGACCATAAAAAAAAATTTCCCAGTAGGTTTT 

CTATCTGCTACGTTGCTAGCAATCAGCTTATTGGGAACAGTTGATTAACTGTAATAGAA 

ATGCAATACAAATAAAATGTGAACCACATGTGATTTTTCTTTAAAATCAGTGAGATTTG 

AAAATTCTCCTAGATCTCTTGAATCATGCAAATTTGCTTTGCCTTTATATTGTAACCCT 

TGTGGGTTGCTAATAACCAAGCAGTTTGTAGTAGAGTTAACTCAGGCTCGTTCTAGGGA 

CTCATTCATGTTCACTCACTGTACACTCATCTCTGGAAATGTAAAATTTACTTTTATAC 

TATTGTTATGTAGGGCTGACAGGACAACTGGATCAGTTTCATTAAAAAGGTATGTATGC 

ATTAGAAAAGACATTTGTATGGGTCATTTCAAAGAGGGCTTATGAGGCTGTGAAACCCA 

GAGCTCTTAACGCTGTGACCAAAGATGGAAGTTCTCTATAGGAAGCCATAGCACTCCTA 

ATGTTTGGTGCTATGTTTTCCTGAGGAGATATAAAACGTAATAATCCATGATTGTTGCC 

ATGTGAGAGTTTTAAAGGTTAATCAAAATTTCTCTTCTTCAGGGCAAACTTGAAGATAA 

ATCTTTTGACTCCAGCTCTTTAGAGGATCTAAAGTGACCTTGATGGACAGTGGAAGAAA 

TCACAACATGGAATTCCTCGAATAACAATTTATTGACTTTAAATAATTTTGTCTAATGC 

TACATATACACAATTAAAAAACCTTTACACTATTTCTAGAAAGTCAGCATGTATTTTTG 

GCTCGAAGTTTCTCTAGTGTTTTCTGTGGAAGGAATAAAAATTTGAGTTTCAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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Figure 12. Amino acid sequence of full-length ColoUpl 
protein (SEQ ID NO: 13) 

MGAAGRQDFLFKAMLTISWLTLTCFPGATSTVAAGCPDQSPELQPWNPGHDQDHHVHIG 
QGKTLLLTS SATVYS IHI SEGGKLVI KDHDEP I VLRTRHI L IDNGGELHAGSALCPFQG 
NFTIILYGRADEGIQPDPYYGLKYIGVGKGGALELHGQKKLSWTFLNKTLHPGGMAEGG 
YFFERSWGHRGVIVHVIDPKSGTVIHSDRFDTYRSKKESERLVQYLNAVPDGRILSVAV 
NDEGSRNLDDMARKAMTKLGSKHFLHLGFRHPWSFLTVKGNP 

AARVFKLFQTEHGEYFNVSLSSEWQDVEWTEWFDHDKVSQTKGGEKISDLWKftllPGKI 
CNR^IDIQATTMDGWLSTEVWKKGQDYRFACYDRGRACRSYRVRFLCGKPVRPKLTV 
TIDTNVNSTILNLEDNVQSWKPGDTLVIASTDYSMYQAEEFQVLPCRSCAPNQVKVAGK 
PMYLHIGEEIDGVDMRAEVGLLSRNIIVMGEMEDKCYPYRNHICNFFDFDTFGGHIKFA 
LGFKAAHLEGTELKHMGQQLVGQYP IHFHLAGDVDERGGYDPPTYIRDLS IHHTFSRCV 
TVHGSNGLIalKDWGYNSLGHCFFTEDGPEERNTFDHCLGLLVKSGTLLPSDRDSKMCK 
MITEDSYPGYIPKPRQDCNAVSTFWMANP 

GMYSPGYSEHI PLGKF YNNRAHSN YRAGM I IDNGVKTTEASAKDKRPFLS 1 1 SARYS PH 
QD ADPLKPRE PAI I RHF I AYKNQDHGAWLRGGDVWLD S CRFADNG I GLTL AS GGT F P YD 
DGSKQEIKNSDFVGESG1WGTEMMDNRIWGPGGLDHSGRTLPIGQNFPIRGIQLYDGPI 
NIQNCTFRKFVALEGRHTSALAFRLNNAWQSCPHN3WTGIAFEDVPITSRVFFGEPGPW 
FNQLDMDGDKTSVFHDVDGSVSEYPGSYLTKND1SWLVRHPDCIW 

MYI QAYKTSNLRMKI I KNDFPSHPLYLEGALTRSTHYQQYQPWTLQKGYT IHWDQTAP 
AELAIWLINFNKGDWIRVGLCYPRGTTFS I LSDVHNRLLKQTSKTGVFVRTLQMDKVEQ 
SYPGRSHYYWDEDSGLLFLKLKAQNEREKFAFCSMKGCERIKIKALIPKNAGVSDCTAT 
AYPKFTERAVVDVPMPKKLFGSQLKT 

PSSEDGIQVWIDGNQGRWSHTSFRNSIIaQGIPWQLFNYVATIPDNSIVLMASKGRYV 
SRGPWTRVLEKLGADRGLKLKEQiyiAFVGFKGS FRP I WVTLDTEDHKAKI FQWP I P WK 
KKKL 
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Figure 13. Amino acid sequence of full-length ColoUp2 
protein (SEQ ID NO: 14) 

MPPFLLLEAVCVFLFSRVPPSLPLQEVHVSKET IGKI SAASKMMWCSAAVDIMFLLDGS 
NSVGKGS FERSKHFAITVCDGLD I S PERVRVGAFQFS STPHLEFPLDS FSTQQEVKARI 
KRMVFKGGRTETELALKYLLHRGLPGGRNASVPQILIIVTDGKSQGDVALPSKQLKERG 
VTVFAVGVRFPRWEELHALASEPRGQHVLLAEQVEDATNGLFSTLSSSAICSSATPDCR 
VEAHPCEHRTLEMVREFAGNAPCWRGSRRTLAVLAAHCPFYSWKRVFLTHPATCYRTTC 
PGPCDSQPCQNGGTCVPEGLDGYQCLCPLAFGGEANCALKLSLECRVDLLFLLDSSAGT 
TLDGFLRAKVFVKRFVRAVLSEDSRARVGVATYSRELLVAVPVGEYQDVPDLVWSLDGI 
PFRGGPTLTGSALRQAAERGFGSATRTGQDRPRRVWLLTESHSEDEVAGPARRARARE 
LLLLGVGSEAVRAELEEITGSPKHVMVYSDPQDLFNQIPELQGKLCSRQRPGCRTQALD 
LVFMLDTSASVGPENFAQMQSFVRSCALQFEVNPDVT.QVGLWYGSQVQTAFGLDTKPT 
RAAMLRAISQAPYLGGVGSAGTALLHIYDKVMTVQRGARPGVPKAVWLTGGRGAEDAA 
VPAQKLRNNGISVLWGVGPVLSEGLRRLAGPRDSLIHVAAYADLRYHQDVLIEWLCGE 
AKQPVNLCKPSPCMNEGSCVLQNGSYRCKCRDGWEGPHCENRFLRRP 
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Figure 14. Amino acid sequence of full-length Osteopontin 
protein (SEQ ID NO: 15) 

MRIAVICFCLLGITCAIPVKQADSGSSEEKQLYNKYPDAVATWLNPDPSQKQNLLAPQT 
LPSKSNESHDHMDDMDDEDDDDHVDSQDSIDSNDSDDVDDTDDSHQSDESHHSDESDEL 
VTDFPTDLPATEVFTPWPTVDTYDGRGDSWYGLRSKSKKFRRPDIQYPDATDEDITS 
HMESEELNGAYKAIPVAQDLNAPSDWDSRGKDSYETSQLDDQSAETHSHKQSRLYKRKA 
NDESNEHSDVIDSQELSKVSREFHSHEFHSHEDMLVVDPKSKEEDKHLKFRISHELDSA 
SSEVN 
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Figure 15. Amino acid sequence of full-length ColoUp3 
protein (SEQ ID NO: 16) 

MGLPRGPLASLLLLQVCWLQCAASEPCRAVFREAEVTLEAGGAEQEPGQALGKVFMGCP 
GQEPALFSTDNDDFTVRNGETVQERRSLKERNPLKIFPSKRILRRHKRDWWAPISVPE 
NGKGPFPQRLNQLKSNKDRDTKIFYSITGPGADSPPEGVFAVEKETGWLLLNKPLDREE 
I AKYELFGHAVSENGAS VEDPMNI S I IVTDQNDHKPKFTQDTFRGSVLEGVLPGTSVMQ 
VTATDEDDAIYTYNGWAYSIHSQEPKDPHDLMFTIHRSTGTISVISSGLDREKYPEYT 
LT I QATDMDGDGSTTTAVAWE I LDANDNAPMFD PQKYEAHVPENAVGHEVQRLTVTDL 
DAPNSPAWRATYLIMGGDDGDHFTITTHPESNQGILTTRKGLDFEAKNQHTLYVEVTNE 
APFVLKLPTSTATIWHVEDVNEAPVFVPPSKWEVQEGIPTGEPVCVYTAEDPDKENQ 
KISYRILRDPAGWLAMDPDSGQVTAVGTLDREDEQFVRNNIYEVMVLAMDNGSPPTTGT 
GTLLLTLIDVNDHGPVPEPRQITICNQSPVRQVIJSIITDKDLSPHTSPFQAQLTDDSDIY 
VJTAEVNEEGDTWLSLKKFLKQDTYDVHLSLSDHGNKEQLTVIRATVCDCHGHVETCPG 
PWKGGFILPVLGAVLALLFLLLVLLLLVRKKRKIKEPLLLPEDDTRDNVFYYGEEGGGE 
EDQDYD I TQLHRGLE ARPEWLRNDVAPT 1 1 PTPMYRPRPANPDE I GNF I IENLKAANT 

DPTAPPYDTLLVFDYEGSGSDAASLSSLTSSASDQDQDYDYLNEWGSRFKKLADMYGGG 
EE)D 
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Figure 16. Amino acid sequence of full-length ColoUp4 
protein (SEQ ID NO: 17) 

MKHLKRWWSAGGGLLHLTLLLSLAGLRVDIiDLYLLLPPPTLLQDELLFLGGPASSAYAL 
SPFSASGGWGRAGHLHPKGRELDPAAPPEGQLLREVRALGVPFVPRTSVDAWLVHSVAA 
GSADEAHGLLGAAAASSTGGAGASVDGGSQAVQGGGGDPRAARSGPLDAGEEEKAPAEP 
TAQVPDAGGCASEENGVLREKHEAVDHSSQHEENEERVSAQKENSLQQNDDDENKIAEK 
PDWEAEKTTESRNERHLNGTDTSFSLEDLFQLLSSQPENSLEGISLGDIPLPGSISDGM 
NSSAHYHVNFSQAISQDWLHEAILLCPlsriSrTFRRDPTARTSQSQEPFLQLNSHTTNPEQ 
TLPGTNLTGFLSPVDNHMRNLTSQDLLYDLDINIFDEiNLMSLATEDNFDPIDVSQLFD 
EPDSDSGLSLDSSHNNTSVIKSNSSHSVCDEGAIGYCTDHESSSHHDLEGAVGGYYPEP 
SKLCHLDQSDSDFHGDLTFQHVFHNHTYHIiQPTAPESTSEPFPWPGKSQKIRSRYLEDT 
DRNLSRDEQRAKALHIPFSVDEIVGMPV^ 

AAQNCRKRKLDIILNLEDDVCNLQAKKETLKREQAQCNKAINIMKQKLHDLYHDIFSRL 
RDDQGRPVNPNHYALQCTHDGSILIVPKELVASGHKKETQKGKRK 
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Figure ' 17 . Amino acid sequence of full-length ColoUp5 
protein (SEQ ID NO: 18) 

MKLEVFVPRAAHGDKQGSDLEGAGGSDAPSPIiSAAGDDSLGSDGDCAAKPSAGGGARDT 
QGDGEQSAGGGPGAEEAIPAAAAAAWAEGAEAGAAGPGAGGAGSGEGARSKPYTRRPK 
PPYSYIALIAMAIRDSAGGRLTLAEINEYLMGKFPFFRGSYTGWRNSVRHNLSLNDCFV 
KVLRDPSRPWGKDNYWMLNPNSEYTFADGVFRRRRKRLSHRAPVPAPGLRPEEAPGLPA 
APPPAPAAPASPRMRSPARQEERASPAGKFSSSFAIDSILRKPFRSRRL.RDTAPGTTLQ 
WGAAPC P PLPAFPALLPAAP CRALLPLCAYGAGE PARLGARE AEVP PTAPPLLLAPL PA 
AAPAKPLRGPAAGGAHLYCPLRLPAALQAALVRRPGPHLSYPVETLLA 
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Figure 18. Amino acid sequence of full-length ColoUpS 
protein (SEQ ID NO: 19) 

MEKHHVPSDFNVIWKV^ 

EAASPATVQSRQGDIHELKRTFQALEIDLQAQYSTKSALENMLSETQSRYSCKLQDMQE 
1 1 SHYEEELTQLRHELERQNNEYQVIiLGI KTHLEKE I TTYRRLLEGESEGTREESKS SM 
KVSATPKI KAI TQET INGRLVLCQVNE I QKHA - 



22/48 



WO 2004/018647 PCT/US2003/027085 

Figure 19. Amino acid sequence of full-length ColoUp8 
protein (SEQ ID NO: 20) 

MDKSGIDSLDHVTSDAVELANRSDNSSDSSLFKTQCIPYSPKGEKRNPIRKPVRTPESV 
HASDSSSDSS FEPI PLTIKAI FERFKNRKKRYKKKKKRRYQPTGRPRGRPEGRRNP I YS 
LIDKKKQFRSRGSGFPFLESENEKNAPWRKILTFEQAVARGFFNYIEKLKYEHHLKESL 
KQMNVGEDLENEDFDSRRYKFLDDDGSISPIEESTAEDEDATHLEDNECDIKLAGDSFI 
• VS SEFPVRLSVYLEEKD I TEEAALS KKRATKAKNTGQRGLKM 
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Amino Acid Sequence of a Secreted C-terminal Portion of ColoUp2 

AYL A AHCPF YS WKRVFLTHP ATC YRTTCPGPCDS QPCQNGGTC VPEGLDG YQCL 
CPLAFGGEANCALKLSLECRVDLLFLLDSSAGTTLDGFiRAKVFVKRF^^ 

DSRARVGVATYSRELLVAVPVGEYQDVPDLVWSLDGIPFRGGPTLTGSALRQAA 

ERGFGSATRTGQDRPRRVVVLLTESHSEDEVAGPAPJHL\RARELLLLGVGSEAVR 

AELEEITGSPKWMVYSDPQDLPNQIPELQGKLCSRQRPGCRTQALDLV^LDTS 

ASVGPENFAQMQSFVRSCALQFEVNPDVTQVGLWYGSQVQTAFGLDTKPTRA 

AMLRAISQAPYLGGVGSAGTALLHIYDKVMTVQRGARPGVPKAVWLTGGRGA 

EDAAWAQKLRNNGISVLVVGVGPVLSEGLRRLAGPRDSL1HVAAYADLRYHQD 

VLIEWLCGEAKQPVlSn^CKPSPCMiSfEGSCVLQNGSYRCKCRDGWEGPHCENRFL 

RRP (SEQ ID NO:21) 



Figure 41 
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